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After a time of decay comes the turning point. The 
powerful light that has been banished returns. There 
is movement, but it is not brought about by 
force... . The movement is natural, arising sponta- 
neously. For this reason the transformation of the 
old becomes easy. The old is discarded and the new 
is introduced. Both measures accord with the time; 
therefore no harm results. 
—I Ching 
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Stanislav Grof, 

Hazel Henderson, 

Margaret Lock, and 

Carl Simonton. 
As special advisers in their fields of expertise, they wrote background papers 
for me that were incorporated into the text of the book, and spent time with _ 
me in discussions that were tape-recorded and transcribed for the same put- 
pose. In particular, Stanislav Grof contributed in this way to chapters 6 and 
11, Hazel Henderson to chapters 7 and 12, and Margaret Lock and Carl Si- 
monton to chapters 5 and 10. 

Before I began the actual writing, all five of us met for four days, together 
with Gregory Bateson, Antonio Dimalanta, and Leonard Shlain, to discuss 
the contents and structure of the book. These discussions, which did not lack 
their dramatic moments, were extremely stimulating and enlightening for me 
and will remain among the high moments in my life. ; 

I am deeply indebted to all the people mentioned above for helping me 
with advice and information throughout the writing of the book, and for their 
critical reading of various parts of the manuscript. My special thanks go to 
Leonard Shlain for clarifying many questions related to medicine, and to An- 
tonio Dimalanta for introducing me to recent developments in family ther- 
apy. 

I am also especially grateful to Robert Livingston, whom I met during a 
later stage of my writing, and who gave me invaluable advice concerning the 
parts of the book that deal with biology. 

Gregory Bateson exerted a major influence on my thinking throughout this 
work. Whenever I came up with a question that I could not associate with 
any discipline or school of thought, I would make a note in the margin of the 
manuscript, “Ask Bateson!” Unfortunately, some of these questions are still 
unanswered. Gregory Bateson died before I could show him any part of the 
manuscript. The first paragraphs of Chapter 9, which was strongly influenced 
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by his work, were written the day after his funeral, at the cliffs on the Big Sur 


coast where his ashes had been scattered over the ocean. I will always be 
grateful for the privilege of having known him. 
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PREFACE 


My main professional interest during the 1970s has been in the dra- 
matic change of concepts and ideas that has occurred in physics during 
the first three decades of the century, and that is still being elaborated 
in our current theories of matter. The new concepts in physics have 
brought about a profound change in our world view; from the mecha- 
nistic conception of Descartes and Newton to a holistic and ecological 
view, a view which I have found to be similar to the views of mystics of 
all ages and traditions. 

The new view of the physical universe was by no means easy for sci- 
entists at the beginning of the century to accept. The exploration of 
the atomic and subatomic world brought them in contact with a 
strange and unexpected reality that seemed to defy any coherent de- 
scription. In their struggle to grasp this new reality, scientists became 
painfully aware that their basic concepts, their language, and their 
whole way of thinking were inadequate to describe atomic phenomena. 
Their problems were not merely intellectual but amounted to an in- 
tense emotional and, one could say, even existential crisis. It took them 
a long time to overcome this crisis, but in the end.they were rewarded 
with deep insights into the nature of matter and its relation to the 
human mind. 

I have come to believe that today our society as a whole finds itself 
in a similar crisis. We can read about its numerous manifestations 
every day in the newspapers. We have high inflation and unemploy- 
ment, we have an energy crisis, a crisis in health care, pollution and 
other environmental disasters, a rising wave of violence and crime, and 
so on. The basic thesis of this book is that these are all different facets 
of one and the same crisis, and that this crisis is essentially a crisis of 
perception. Like the crisis in physics in the 1920s, it derives from the 
fact that we are trying to apply the concepts of an outdated world 
view—the mechanistic world view of Cartesian-Newtonian science— 
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to a reality that can no longer be understood in terms of these con- 
cepts. We live today in a globally interconnected world, in which bio- 
logical, psychological, social,-and environmental phenomena are all in- 
terdependent. To describe this world: appropriately we need an 
ecological perspective which the Cartesian world view does not offer. 

What we need, then, is a new “paradigm”—a new vision of reality; 
a fundamental change in our thoughts, perceptions, and values. The 
beginnings of this change, of the shift from the mechanistic to the ho- 
listic conception of reality, are already visible in all fields and are likely 
tb dominate the present decade. The various manifestations and im- 
plications of this “paradigm shift” are the subject of this book. The 
sixties and seventies have generated a whole series of social movements 
that all seem to go in the same direction, emphasizing different aspects 
of the new vision of reality. So far, most of these movements still oper- 
ate separately and have not yet recognized how their intentions inter- 
relate. The purpose of this book is to provide a coherent conceptual 
framework that will help them recognize the communality of their 
aims. Once this happens, we can expect the various movements to flow 
together and form a powerful force for social change. The gravity and 
global extent of our current crisis indicate that this change is likely to 
result in a transformation of unprecedented dimensions, a turning 
point for the planet as a whole. 

My discussion of the paradigm shift falls into four parts. The first 
part introduces the main themes of the book. The second part de- 
scribes the historical development of the Cartesian world view and the 
dramatic shift of basic concepts that has occurred in modern physics. 
In the third part I discuss the profound influence of Cartesian-New- 
tonian thought on biology, medicine, psychology, and economics, and 
present my critique of the mechanistic paradigm in these disciplines. 
In doing so, I emphasize especially how the limitations of the Carte- 
sian world view and of the value system which lies at its basis are now 
seriously affecting our individual and social health. 

This critique is followed, in the fourth part of the book, by a de- 
tailed discussion of the new vision of reality. This new vision includes 
the emerging systems view of life, mind, consciousness, and evolution; 
the corresponding holistic approach to health and healing; the integra- 
tion of Western and Eastern approaches to psychology and psycho- 
therapy; a new conceptual framework for economics and technology; 
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and an ecological and feminist perspective which is spiritual in its ulti- 
mate nature and will lead to profound changes in our social and politi- 
cal structures. 

The entire discussion covers a very broad range of ideas and phe- 
nomena, and I am well aware that my presentation of detailed develop- 
ments in various fields is bound to be superficial, given the limitations 
of space and of my time and knowledge. However, as I wrote the book, 
I came to feel very strongly that the systems view I advocate in it also 
applies to the book itself. None of its elements is really original, and 
several of them may be represented in somewhat simplistic fashion. 
But the ways in which the various parts are integrated into the whole 
are more important than the parts themselves. ‘The interconnections 
and interdependencies between the numerous concepts represent the 
essence of my own contribution. The resulting whole, I hope, will be 
more than the sum of its parts. 

This book is for the general reader. All technical terms are defined in 
footnotes on the pages where they first appear. However, I hope that it 
will also be of interest to professionals in the various fields I have dis- 
cussed. Although some may find my critique disturbing, I hope they 
will take none of it personally. My intent has never been to criticize 
particular professional groups as such, but rather to show how the 
dominant concepts and attitudes in various fields reflect the same un- 
balanced world view, a world view that is still shared by the majority of 
our culture but is now rapidly changing. 

Much of what I say in this book is a reflection of my personal devel- 
opment. My life was decisively influenced by the two revolutionary 
trends of the 1960s, one operating in the social sphere, the other in the 
spiritual domain. In my first book, The Tao of Physics, I was able to 
make a connection between the spiritual revolution and my work as a 
physicist. At the same time, I believed that the conceptual shift in 
modern physics also had important social implications. Indeed, at the 
end of the book I wrote: 

I believe that the world-view implied by modern physics is inconsistent 

with our present society, which does not reflect the harmonious interre- 

latedness we observe in nature. To achieve such a state of dynamic bal- 
ance, a radically different social and economic structure will be needed: 

a cultural revolution in the true sense of the word. The survival of our 
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whole civilization may depend on whether we can bring about such a 
change. 


Over the past six years, this statement evolved into the present book. 


Berkeley, —FRITJOF CAPRA 
April, 1981 
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CRISIS 
AND 
TRANSFORMATION 


1:The Turning 
of the Tide 





At the beginning of the last two decades of our century, we find our- 
selves in a state of profound, world-wide crisis. It is a complex, multi- 
dimensional crisis whose facets touch every aspect of our lives—our 
health and livelihood, the quality of our environment and our social re- 
lationships, our economy, technology, and politics. It is a crisis of in- 
tellectual, moral, and spiritual dimensions; a crisis of a scale and ur- 
gency unprecedented in recorded human history. For the first time we 
have to face the very real threat of extinction of the human race and of 
all life on this planet. 

We have stockpiled tens of thousands of nuclear weapons, enough 
to destroy the entire world several times over, and the arms race con- 
tinues at undiminished speed. In November 1978, while the United 
States and the Soviet Union were completing their second round of 

talks on the Strategic Arms Limitation Treaties, the Pentagon 
launched its most ambitious nuclear weapons production program in 
two decades; two years later this culminated in the biggest military 
boom in history: a five-year defense budget of 1,000 billion dollars. 
Since then, American bomb factories have been running at full capac- 
ity. At Pantex, the Texas factory where every nuclear weapon owned 
by the United States is assembled, additional workers were hired and 
second and third shifts were added to increase the production of weap- 
ons of unprecedented destructive power.’ 

The costs of this collective nuclear madness are staggering. In 1978, 
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before the latest escalation of costs, world military spending was about 
425 billion dollars—over one billion dollars a day. More than a hun- 
dred countries, most of them in the Third World, are in the business 
of buying arms, and sales of military equipment for both nuclear and 
conventional wars are larger than the national i incomes of all but ten 
nations in the world.’ 

In the meantime more than fifteen million people—most of them 
children—die of starvation each year; another 500 million are seriously 
undernourished. Almost 40 percent of the world’s population has no 
access to professional health services; yet developing countries spend 
more than three times as much on armaments as on health care. 
Thirty-five percent of humanity lacks safe drinking water, while half of 
its scientists and engineers are engaged in the technology of making 
weapons. 

In the United States, where the military-industrial complex has be- 
come an integral part of government, the Pentagon tries to persuade us 
that building more and better weapons will make the country safer. In 
fact, the opposite is true—more nuclear weapons mean more danger. 
Over the past few years an alarming change in American defense pol- 
icy has been noticeable, a trend toward a nuclear arsenal aimed not at 
retaliation but at a first strike. There is increasing evidence that first- 
strike strategies are no longer a military option but have become cen- 
tral to American defense policy.’ In such a situation each new missile 

“makes nuclear war more likely. Nuclear weapons do not increase our 
security, as the military establishment would have us believe; they 
merely increase the likelihood of global destruction. 

The threat of nuclear war is the greatest danger humanity is facing 
today, but it is by no means the only one. While the military powers 
increase their lethal arsenal of nuclear weapons, the industrial world is 
busy building equally dangerous nuclear power plants that threaten to 
extinguish life on our planet. Twenty-five years ago world leaders de- 
cided to use “atoms for peace” and presented nuclear power as the re- 
liable, clean, and cheap energy source of the future. Today we are be- 
coming painfully aware that nuclear power is neither safe, nor clean, 
nor cheap. The 360 nuclear reactors now operating world-wide, and 
the hundreds more planned, have become a major threat to our well- 
being.’ The radioactive elements released by nuclear reactors are the 
same as those making up the fallout of atomic bombs. Thousands of 
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tons of these toxic materials have already been discharged into the en- 
vironment by nuclear explosions and reactor spills. As they continue to 
accumulate in the air we breathe, the food we eat, and the water we 
drink, our risk of developing cancer and genetic diseases continues to 
increase. The most toxic of these radioactive poisons, plutonium, is it- 
self fissionable, which means that it can be used to build atomic 
bombs. Thus nuclear power and nuclear weapons are inextricably 
linked, being but different aspects of the same threat to humankind. 
With their continuing proliferation, the likelihood of global extinction 
becomes greater every day. 

Even discounting the threat of a nuclear catastrophe, the global 
ecosystem and the further evolution of life on earth are seriously en- 
dangered and may well end in a large-scale ecological disaster. Over- 
population and industrial technology have contributed in various ways 
to a severe degradation of the natural environment upon which we are 
completely dependent for life. As a result, our health and well-being 
are seriously endangered. Our major cities are covered by blankets of 
choking, mustard-colored smog. Those of us who live in cities can see 
it every day; we feel it when it burns our eyes and irritates our lungs. In 
Los Angeles, according to a statement by sixty faculty members of the 
University of California Medical School,° “air pollution has now be- 
come a major health hazard to most of this community during much 
of the year.” But smog is not confined to the big metropolitan areas of 
the United States. It is equally irritating, if not worse, in Mexico City, 
Athens, and Istanbul. This continual pollution of the air not only af- 
fects humans but also upsets ecological systems. It injures and kills 
plants, and these changes in plant life can induce drastic changes in an- 
imal populations that depend on the plants. In today’s world, smog is 
not only found in the vicinity of large cities but disperses throughout 
the earth’s atmosphere and may severely affect the global climate. Me- 
teorologists speak of a’ nebulous veil of air pollution encircling the en- 
tire planet. 

In addition to air pollution, our health is also threatened by the 
water we drink and the food we eat, both contaminated by a wide vari- 
ety of toxic chemicals. In the United States synthetic food additives, 
pesticides, plastics, and other chemicals are marketed at a rate cur- 
rently estimated at a thousand new chemical compounds a year. As a 
result, chemical poisoning has become an increasing part of our afflu- 
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ent life. Moreover, the threats to our health through the pollution of 
air, water, and food are merely the most obvious, direct effects of 
human technology on the natural environment. Less obvious but pos- 
sibly far more dangerous effects have been recognized only recently 
and are still not fully understood.” However, it has become clear that 
our technology is severely disturbing, and may even be destroying, the 
ecological systems upon which our very existence depends. 

The deterioration of our natural environment has been accompa- 
nied by a corresponding increase in health problems of individuals. 
Whereas nutritional and infectious diseases are the greatest killers in 
the Third World, the industrialized countries are plagued by the 
chronic and degenerative diseases appropriately called “diseases of civi- 
lization,” the principal killers being heart disease, cancer, and strokes. 
On the psychological side, severe depression, schizophrenia, and other 
psychiatric disorders appear to spring from a parallel deterioration of 
our social environment. There are numerous signs of social disintegra- 
tion, including a rise in violerit crimes, accidents, and suicides; in- 
creased alcoholism and drug abuse; and growing numbers of children 
with learning disabilities and behavioral disorders. The rise in violent 
crimes and suicides by young people is so dramatic that it has been 
called an epidemic of violent deaths. At the same time, the loss of 
young lives from accidents, especially motor accidents, is twenty times 
higher than the death rate from polio when it was at its worst. Accord- 
ing to health economist Victor Fuchs, “‘ ‘epidemic’ is almost too weak 
a word to describe this situation.””® 

Along with these social pathologies we have been witnessing eco- 
nomic anomalies that seem to confound all our leading economists 
and politicians. Rampant inflation, massive unemployment, and a 
gross maldistribution of income and wealth have become structural 
features of most national economies. The resulting dismay among the 
general public and its appointed leaders is aggravated by the percep- 
tion that energy and natural resources—the basic ingredients of all in- 
dustrial activity—are rapidly being depleted. 

Faced with the triple threat of energy depletion, inflation, and un- 
employment, our politicians no longer know where to turn first to 
minimize the damage. They, and the media, argue about priorities— 
should we deal with the energy crisis first or should we first fight infla- 
tion?—without realizing that both these problems, as well as all the 
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others mentioned here, are but different facets of a single crisis. 
Whether we talk about cancer, crime, pollution, nuclear power, infla- 
tion, or energy shortage, the dynamics underlying these problems are 
the same. The central purpose of this book is to clarify these dynamics 
and to point to directions for change. 

It is a striking sign of our time that the people who are supposed to 
be experts in various fields can no longer deal with the urgent problems 
that have arisen in their areas of expertise. Economists are unable to 
understand inflation, oncologists are totally confused about the causes 
of cancer, psychiatrists are mystified by schizophrenia, police are help- 
less in the face of rising crime, and the list goes on. In the United 
States it has been traditional for presidents to turn to academic people 
for counsel, either directly or through “brain trusts” and “think tanks” 
set up explicitly to advise government on various policy matters. This 
intellectual elite has formulated the “mainstream academic view” and 
generally agreed on the basic conceptual framework underlying its ad- 
vice. Today this consensus no longer exists. In 1979 the Washington 
Post ran a story under the heading “The Cupboard of Ideas is Bare,” 
in which prominent thinkers admitted they were unable to solve the 
nation’s most urgent policy problems.’ According to the Post, “Talks 
with noted intellectuals in Cambridge, Mass., and New York, in fact, 
not only confirm that the mainstream of ideas has split into dozens of 
rivulets, but that in some areas it has dried up altogether.” One of the 
academics interviewed was Irving Kristol, Henry R. Luce professor of 
urban values at New York University, who said that he was resigning 
his chair because “I don’t have anything to say anymore. I don’t think 
anybody does. When a problem becomes too difficult, you lose inter- 
est.” 

As sources of their confusion or retreat the intellectuals cited “new 
circumstances” or “the course of events”— Vietnam, Watergate, and 
the persistence of slums, poverty, and crime. None of them, however, 
identified the real problem that underlies our crisis of ideas: the fact 
that most academics subscribe to narrow perceptions of reality which 
are inadequate for dealing with the major problems of our time. These 
problems, as we shall see in detail, are systemic problems, which means 
that they are closely interconnected and interdependent. They cannot 
be understood within the fragmented methodology characteristic of 
our academic disciplines and government agencies. Such an approach 
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will never resolve any of our difficulties but will merely shift them 
around in the complex web of social and ecological relations. A resolu- 
tion can be found only if the structure of the web itself is changed, and 
this will involve profound transformations of our social institutions, 
values, and ideas. As we examine the sources of our cultural crisis it 
will become apparent that, most of our leading thinkers use outdated 
conceptual models and irrelevant variables. It will also become evident 
that a significant aspect of our conceptual impasse is that all of the 
prominent intellectuals interviewed by the Washington Post were 
men. 


To understand our multifaceted cultural crisis we need to adopt an 
extremely broad view and see our situation in the context of human 
cultural evolution. We have to shift our perspective from the end of 
the twentieth century to a time span encompassing thousands of years; 
from the notion of static social structures to the perception of dynamic 
patterns of change. Seen from this perspective, crisis appears as an as- 
pect of transformation. The Chinese, who have always had a 
thoroughly dynamic world view and a keen sense of history, seem to 
have been well aware of this profound connection between crisis and 
change. The term they use for “crisis” —wei-ji—is composed of the 
characters for “danger” and “opportunity.” 

Western sociologists have confirmed this ancient intuition. Studies 
of periods of cultural transformation in various societies have shown 
that these transformations are typically preceded by a variety of social 
indicators, many of them identical to the symptoms of our current cri- 
sis. They include a sense of alienation and an increase in mental illness, 
violent crime, and social disruption, as well as an increased interest in 
religious cultism—all of which have been observed in our society dur- 
ing the past decade. In times of historic cultural change these indica- 
tors have tended to appear one to three decades before the central 
transformation, rising in frequency and intensity as the transformation 
is approaching, and falling again after it has occurred.!° 

Cultural transformations of this kind are essential steps in the devel- 
opment of civilizations. The forces underlying this development are 
complex, and historians are far from having a comprehensive theory of 
cultural dynamics, but it seems that all civilizations go through similar 
cyclical processes of genesis, growth, breakdown, and disintegration. 
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The following graph shows this striking pattern for the major civiliza- 
tions around the Mediterranean." 

Among the foremost if more conjectural studies of these patterns in 
the rise and fall of civilizations is Arnold Toynbee’s A Study of His- 
tory.'? According. to Toynbee, the genesis of a civilization consists of a 
transition from a static condition to dynamic activity. This transition 
may occur spontaneously, through the influence of some civilization 
that is already in existence or through the disintegration of one or more 
civilizations of an older generation. Toynbee sees the basic pattern in 
the genesis of civilizations as a pattern of interaction which he calls 
“challenge-and-response.” A challenge from the natural or social en- 
vironment provokes a creative response in a society, or a social group, 
which induces that society to enter the process of civilization. 

The civilization continues to grow when its successful response to 
the initial challenge generates cultural momentum that carries the so- 
ciety beyond a state of equilibrium into an overbalance that presents 
itself as a fresh challenge. In this way the initial pattern of challenge- 
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and-tesponse is repeated in successive phases of growth, each suc- 
cessful response producing a disequilibrium that requires new creative 
adjustments. ' 

The recurrent rhythm in cultural growth seems to be related to pro- 
cesses of fluctuation that have been observed throughout the ages and 
were always regarded as part of the fundamental dynamics of the uni- 
verse. Ancient Chinese philosophers believed that all manifestations of 
reality are generated by the dynamic interplay between two polar 
forces which they called the yin and the yang. Heraclitus, in ancient 
Greece, compared the world order to an ever living fire, “kindling in 
measures and going out in measures.” Empedocles attributed the 
changes in the universe to the ebb and flow of two complementary 
forces, which he called “love” and “hate.” 

The idea of a fundamental universal rhythm has also been expressed 
by numerous philosophers of modern times.!3 Saint-Simon saw the 
histories of civilizations as a series of alternating “organic” and “criti- 
cal” periods; Herbert Spencer viewed the universe as moving through a 
series of “integrations” and “differentiations”; and Hegel saw human 
history as a spiral development from one form of unity through a phase 
of disunity, and on to reintegration on a higher plane. Indeed, the no- 
tion of fluctuating patterns seems always to be extremely useful for the 
study of cultural evolution. 

After civilizations have reached a peak of vitality, they tend to lose 
their cultural steam and decline. An essential element in this cultural 
breakdown, according to Toynbee, is a loss of flexibility. When social 
structures and behavior patterns have become so rigid that the society 
can no longer adapt to changing situations, it will be unable to carry on 
the creative process of cultural evolution. It will break down and, 
eventually, disintegrate. Whereas growing civilizations display endless 
variety and versatility, those in the process of disintegration show uni- 
formity and lack of inventiveness. The loss of flexibility in a disinte- 
grating society is accompanied by a general loss of harmony among its 
elements, which inevitably leads to the outbreak of social discord and 
disruption. 

However, during the painful process of disintegration the society’s 
creativity—its ability to respond to challenges—is not completely lost. 
Although the cultural mainstream has become petrified by clinging to 
fixed ideas and rigid patterns of behavior, creative minorities will ap- 
pear on the scene and carry on the process of challenge-and-response. 
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The dominant social institutions will refuse to hand over their leading 
roles to these new cultural forces, but they will inevitably go on to de- 
cline and disintegrate, and the creative minorities may be able to 
transform some of the old elements into a new configuration. The pro- 
cess of cultural evolution will then continue, but in new circumstances 
and with new protagonists. 

The cultural patterns Toynbee described seem to fit our current sit- 
uation very well. Looking at the nature of our challenges—not at the 
various symptoms of crisis but at the underlying changes in our natural 
and social environments—we can recognize the confluence of several 
transitions.'* Some of them are connected with natural resources, 
others with cultural values and ideas; some are parts of periodic fluc- 
tuations, others occur within patterns of rise-and-fall. Each of these 
processes has a distinct time span, or periodicity, but all of them in- 
volve periods of transitions that happen to coincide at the present mo- 
ment. Among these transitions are three that will shake the very foun- 
dations of our lives and will deeply affect our social, economic, and 
political system. 

The first and perhaps most profound transition is due to the slow 
and reluctant but inevitable decline of patriarchy.’° The time span as- 
sociated with patriarchy is at least three thousand years, a period so 
long that we cannot say whether we are dealing with a cyclical process 
because the information we have about prepatriarchal eras is far too 
tenuous. What we do know is that for the past three thousand years 
Western civilization and its precursors, as well as most other cultures, 
have been based on philosophical, social, and political systems “in 
which men—by force, direct pressure, or through ritual, tradition, law 
and language, customs, etiquette, education, and the division of 
labor—determine what part women shall or shall not play, and in 
which the female is everywhere subsumed under the male.” ° 

The power of patriarchy has been extremely difficult to understand 
because it is all-pervasive. It has infiuenced our most basic ideas about 
human nature and about our relation to the universe—“man’s” nature 
and “his” relation to the universe, in patriarchal language. It is the one 
system which, until recently, had never in recorded history been 
openly challenged, and whose doctrinés were so universally accepted 
that they seemed to be laws of nature; indeed, they were usually pre- 
sented as such. Today, however, the disintegration of patriarchy is in 
sight. The feminist movement is one of the strongest cultural currents 
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of our time and will have a profound effect on our further evolution. 

The second transition that will have a profound impact on our lives 
is forced upon us by the decline of the fossil-fuel age. Fossil fuels*— 
coal, oil, and natural gas—have been the principal sources of energy 
for the modern industrial era, and as we run out of them this era will 
come to an end. From the broad historical perspective of cultural evo- 
lution, the fossil-fuel age and the industrial era are but a brief episode, 
a thin peak around the year 2000 on our graph. Fossil fuels will be ex- 
hausted by the year 2300, but the economic and political effects of this 
decline are already being felt. This decade will be marked by the tran- 
sition from the fossil-fuel age to a solar age, powered by renewable en- 
ergy from the sun; a shift that will involve radical changes in our eco- 
nomic and political systems. 

The third transition is again connected with cultural values. It in- 
volves what is now often called a “paradigm ¢ shift”—a profound 
change in the thoughts, perceptions, and values that form a particular 
vision of reality.'” The paradigm that is now shifting has dominated 
our culture for several hundred years, during which it has shaped our 
modern Western society and has significantly influenced the rest of the 

* Fossil fuels are residues of fossilized plants, plants that were buried in the earth’s 
crust and transformed into their present state by chemiical reactions over long periods 


of time. 
t From the Greek paradeigma (“pattern”). 
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world. This paradigm comprises a number of ideas and values that dif- 
fer sharply from those of the Middle Ages; values that have been asso- 
ciated with various streams of Western culture, among them the Scien- 
tific Revolution, the Enlightenment, and the Industrial Revolution. 
They include the belief in the scientific method as the only valid ap- 
proach to knowledge; the view of the universe as a mechanical system 
composed of elementary material building blocks; the view of life in 
society as a competitive struggle for existence; and the belief in unlim- 
ited material progress to be achieved through economic and technolog- 
ical growth. During the past decades all these ideas and values have 
been found severely limited and in need of radical revision. 

From our broad perspective of cultural evolution, the current para- 
digm shift is part of a larger process, a strikingly regular fluctuation of 
value systems that can be traced throughout Western civilization and 
most other cultures. These fluctuating changes of values and their ef- 
fects on all aspects of society, at least in the West, have been mapped 
out by the sociologist Pitirim Sorokin in a monumental four-volume 
work written’ between 1937 and 1941.'° Sorokin’s grand scheme for 
the synthesis of Western history is based on the cyclical waxing and 
waning of three basic value systems that underlie all manifestations of 
a culture. 

Sorokin calls these three value systems the sensate, the ideational, 
and the idealistic. The sensate value system holds that matter alone is 
the ultimate reality, and that spiritual phenomena are but a manifesta- 
tion of matter. It professes that all ethical values are relative and that 
sensory perception is the only source of knowledge and truth. The 
ideational value system is profoundly different. It holds that true real- 
ity lies beyond the material world, in the spiritual realm, and that 
knowledge can be obtained through inner experience. It subscribes 
to absolute ethical values and superhuman standards of justice, truth, 
and beauty. Western representations of the ideational concept of 
spiritual reality include Platonic ideas, the soul, and Judeo-Christian 
images of God, but Sorokin points out that similar ideas are ex- 
pressed in the East, in different form, in Hindu, Buddhist, and Taoist 
cultures. 

Sorokin contends that the cyclical rhythms of interplay between 
sensate and ideational expressions of human culture also produce an 
intermediate, synthesizing stage—the idealistic—which represents 
their harmonious blending. According to idealistic beliefs, true reality 
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has both sensory and supersensory aspects which coexist within an all- 
embracing unity. Idealistic cultural periods thus tend to attain the 
highest and noblest expressions of both ideational and sensate styles, 
producing balance, integration, and esthetic fulfillment in art, philoso- 
phy, science, and technology. Examples of such idealistic periods are 
the Greek flowering of the fifth and fourth centuries, B.c., and the Eu- 
ropean Renaissance. 

These three basic patterns of human cultural expression have, ac- 
cording to Sorokin, produced identifiable cycles in Western civiliza- 
tion, which he has plotted on dozens of charts for belief systems, wars 
and internal conflicts, scientific and technological development, and 
law and various other social institutions. He has also charted fluctua- 
tions of styles in architecture, painting, sculpture, and literature. In 
Sorokin’s model the current paradigm shift and the decline of the In- 
dustrial Age are another period of maturation and decline of sensate 
culture. The rise of our current sensate era was preceded by the ascend- 
ancy of ideational culture during the rise of Christianity and the Mid- 
dle Ages, and by the subsequent flowering of an idealistic stage during 
the European Renaissance. It was the'slow decline of these ideational 
and idealistic epochs in the fifteenth and sixteenth centuries that gave 
way to the rise of a new sensate period in the seventeenth, eighteenth, 
and nineteenth centuries, an era marked by the value system of the 
Enlightenment, the scientific views of Descartes and Newton, and the 
technology of the Industrial Revolution. In the twentieth century 
these sensate values and ideas are on the decline again, and thus in 
1937, with great foresight, Sorokin predicted as the twilight of sensate 
culture the paradigm shift and social upheavals we are witnessing 
today.!° 

Sorokin’s analysis suggests very forcefully that the crisis we are fac- 
ing today is no ordinary crisis but one of the great transition phases 
that have occurred in previous cycles of human history. These pro- 
found cultural transformations do not take place very often. According 
to Lewis Mumford, there may have been fewer than half a dozen in 
the entire history of Western civilization, among them the rise of civili- 
zation with the invention of agriculture at the beginning of the neo- 
lithic period, the rise of Christianity at the fall of the Roman Empire, 
and the transition from the Middle Ages to the Scientific Age.”° 

The transformation we are experiencing now may well be more dra- 
matic than any of the preceding ones, because the rate of change in our. 
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age is faster than ever before, because the changes are more extensive, 
involving the entire globe, and because several major transitions are 
coinciding. The rhythmic recurrences and patterns of rise and decline 
that seem to dominate human cultural evolution have somehow con- 
spired to reach their points of reversal at the same time. The decline of 
patriarchy, the end of the fossil-fuel age, and the paradigm shift occur- 
ting in the twilight of the sensate culture are all contributing to the 
same global process. The current crisis, therefore, is not just a crisis of 
individuals, governments, or social institutions; it is a transition of 
planetary dimensions. As individuals, as a society, as a civilization, and 
as a planetary ecosystem, we are reaching the turning point. 


Cultural transformations of this magnitude and depth cannot be 
prevented. They should not be opposed but, on the contrary, should 
be welcomed as the only escape from agony, collapse, or mummifica- 
tion. What we need, to prepare ourselves for the great transition we are 
about to enter, is a deep reexamination of the main premises and 
values of our culture, a rejection of those conceptual models that have 
outlived their usefulness, and a new recognition of some of the values 
discarded in previous periods of our cultural history. Such a thorough 
change in the mentality of Western culture must naturally be accom- 
panied by a profound modification of most social relationships and 
forms of social organization—by changes that will go far beyond the 
superficial measures of economic and political readjustment being con- 
sidered by today’s political leaders. 

During this phase of revaluation and cultural rebirth it will be im- 
portant to minimize the hardship, discord, and disruption that are in- 
evitably involved in periods of great social change, and to make the 
transition as painless as possible. It will therefore be crucial to go be- 
yond attacking particular social groups or institutions, and to show 
how their attitudes and behavior reflect a value system that underlies 
our whole culture and that has now become outdated. It will be neces- 
sary to recognize and widely communicate the fact that our current so- 
cial changes are manifestations of a much broader, and inevitable, cul- 
tural transformation. Only then will we be able to approach the kind of 
harmonious, peaceful cultural transition described in one of human- 
ity’s oldest books of wisdom, the Chinese I Ching, or Book of 
Changes: “The movement is natural, arising spontaneously. For this 
reason the transformation of the old becomes easy. The old is dis- 
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carded and the new is introduced. Both measures accord with the 
. time; therefore no harm results.” : 

The model of cultural dynamics that will be used in our discussion of 
the current social transformation is based in part on Toynbee’s ideas 
about the rise and fall of civilizations; on the age-old notion of a fun- 
damental universal rhythm resulting in fluctuating cultural patterns; 
on Sorokin’s analysis of the fluctuation of value systems; and on the 
ideal of harmonious cultural transitions portrayed in the I Ching. 

The major alternative to this model, which is related to it but differ- 
ent in several aspects, is the Marxist view of history known as dialectic 
or historical materialism. According to Marx, the roots of social evolu- 
tion lie not in a change of ideas or values but in economic and techno- 
logical developments. The dynamics of change is that of a “dialectic” 
interplay of opposites arising from contradictions that are intrinsic to 
all things. Marx took this idea from the philosophy of Hegel and 
adapted it to his analysis of social change, asserting that all changes in 
society arise from the development of its internal contradictions. He 
saw the contradictory principles of social organization as being embod- 
ied in society’s classes, and class struggle as a consequence of their dia- 
lectic interaction. 

The Marxist view of cultural dynamics, being based on the Hegelian 
notion of recurrent rhythmic change, is not unlike the models of 
Toynbee, Sorokin, and the I Ching in that respect.” However, it dif- 
fers significantly from those models in its emphasis on conflict and 
struggle. Class struggle was the driving force of history for Marx, who 
held that all important historical progress was born in conflict, strug- 
gle, and violent revolution. Human suffering and sacrifice was a neces- 
sary price that had to be paid for social change. 

The emphasis on struggle in Marx’s theory of historical evolution 
paralleled Darwin’s emphasis on struggle in biological evolution. In 
fact Marx’s favorite image of himself is said to have been that of “the 
Darwin of sociology.” The idea of life as an ongoing struggle for exis- 
tence, which both Darwin and Marx owed to the economist Thomas 
Malthus, was vigorously promoted in the nineteenth century by the 
Social Darwinists, who influenced, if not Marx, certainly many of his 
followers.”? I believe their view of social evolution overemphasizes the 
role of struggle and conflict, overlooking the fact that all struggle in 
nature takes place within a wider context of cooperation. Although 
conflict and struggle have brought about important social progress in 
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our past and will often be an essential part of the dynamics of change, 
this does not mean that they are the source of this dynamics. There- 
fore, following the philosophy of the I Ching rather than the Marxist 
view, I believe that conflict should be minimized in times of social 
transition. 


In our discussion of cultural values and attitudes throughout this 
book we will make extensive use of a framework that is developed in 
great detail in the I Ching, and that lies at the very basis of Chinese 
thought. Like Sorokin’s framework, it is based on the idea of contin- 
uous cyclical fluctuation, but it involves the much broader notion of 
two archetypal poles—yin and yang—underlying the fundamental 
thythm of the universe. 

The Chinese philosophers saw reality, whose ultimate essence they 
called Tao, as a process of continual flow and change. In their view all 
phenomena we observe participate in this cosmic process and are thus 
intrinsically dynamic. The principal characteristic of the Tao is the cy- 
clical nature of its ceaseless motion; all developments in nature—those 
in the physical world as well as those in the psychological and social 
realms—show cyclical patterns. The Chinese gave this idea of cyclical 
patterns a definite structure by introducing the polar opposites yin and 
yang, the two poles that set the limits for the cycles of change: “The 
yang having reached its climax retreats in favor of the ¢ yin; the yin hav- 
ing reached its climax retreats in favor of the yang.” 

In the Chinese view, all manifestations of the Tao are generated by 
the dynamic interplay of these two archetypal poles, which are asso- 
ciated with many images of opposites taken from nature and from so- 
cial life. It is important, and very difficult for us Westerners, to under- 
stand that these opposites do not belong to different categories but are 
extreme poles of a single whole. Nothing is only yin or only yang. All 
natural phenomena are manifestations of a continuous oscillation be- 
tween the two poles, all transitions taking place gradually and in un- 
broken progression. The natural order is one of dynamic balance be- 
tween yin and yang. 

The terms yin and yang have recently become quite popular in the 
West, but they are rarely used in our culture in the Chinese sense. 
Most Western usage reflects cultural preconceptions that severely dis- 
tort the original meanings. One of the best interpretations is given by 
Manfred Porkert in his comprehensive study of Chinese medicine.” 
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According to Porkert, yin corresponds to all that is contractive, re- 
sponsive, and conservative, whereas yang implies all that is expansive, 
aggressive, and demanding. Further associations include, among many 
others: 


YIN YANG 
EARTH HEAVEN 
MOON SUN 
NIGHT DAY 
WINTER SUMMER 
MOISTURE DRYNESS 
COOLNESS WARMTH 
INTERIOR SURFACE 


In Chinese culture yin and yang have never been associated with 
moral values. What is good is not yin or yang but the dynamic balance 
between the two; what is bad or harmful is imbalance. 

From the earliest times of Chinese culture, yin was associated with 
the feminine and yang with the masculine. This ancient association is 
extremely difficult to assess today because of its reinterpretation and 
distortion in subsequent patriarchal eras. In human biology masculine 
and feminine characteristics are not neatly separated but occur, in 
varying proportions, in both sexes.’° Similarly, the Chinese ancients 
believed that all people, whether men or women, go through yin and 
yang phases. The personality of each man and each woman is not a 
static entity but a dynamic phenomenon resulting from the interplay 
between feminine and masculine elements. This view of human nature 
is in sharp contrast to that of our patriarchal culture, which has estab- 
lished a rigid order in which all men are supposed to be masculine and 
all women feminine, and has distorted the meaning of those terms by 
giving men the leading roles and most of society’s privileges. 

In view of this patriarchal bias, the frequent association of yin with 
passivity and yang with activity is particularly dangerous. In our cul- 
ture women have traditionally been portrayed as passive and receptive, 
men as active and creative. This imagery goes back to Aristotle’s-theory 
of sexuality and has been used throughout the centuries as a “scien- 
tific” rationale for keeping women in a subordinate role, subservient to 
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men.2’ The association of yin with passivity and yang with activity 
seems to be yet another'expression of patriarchal stereotypes, a modern 
Western interpretation that is very unlikely to reflect the original 
meaning of the Chinese terms. 

One of the most important insights of ancient Chinese culture was 
the recognition that activity—‘“the constant flow of transformation 
and change,” as Chuang Tzu called it”*—is an essential aspect of the 
universe. Change, in this view, does not occur as a consequence of 
some force but is a natural tendency, innate in all things and situa- 
tions. The universe is engaged in ceaseless motion and activity, in a 
continual cosmic process that the Chinese called Tao—the Way. The 
notion of absolute rest, or inactivity, was almost entirely absent from 
Chinese philosophy. According to Hellmut Wilhelm, one of the lead- 
ing Western interpreters of the I Ching. “The state of absolute im- 
mobility is such an abstraction that the Chinese ... could not con- . 
ceive it.” 

The term wu wei is frequently used in Taoist philosophy and means 
literally “nonaction.” In the West the term is usually interpreted as re- 
ferring to passivity. This is quite wrong. What the Chinese mean by 
wu wei is not abstaining from activity but abstaining from a certain 
kind of activity, activity that is out of harmony with the ongoing cos- 
mic process. The distinguished sinologist Joseph Needham defines wu 
wei as “refraining from action contrary to nature” and justifies his 
translation with a quotation from Chuang Tzu: “Nonaction does not 
mean doing nothing and keeping silent. Let everything be allowed to 
do what it naturally does, so that its nature will be satisfied.” °° If one 
refrains from acting contrary to nature or, as Needham says, from 
“going against the grain of things,” one is in harmony with the Tao 
and thus one’s actions will be successful. This is the meaning of Lao 
Tzu’s seemingly puzzling statement: “By nonaction everything can be 
done.” 

In the Chinese view, then, there seem to be two kinds of activity— 
activity in harmony with nature and activity against the natural flow of 
things. The idea of passivity, the complete absence of any action, is not 
entertained. Therefore the frequent Western association of yin and 
yang with passive and active behavior, respectively, does not seem to 
be consistent with Chinese thought. In view of the original imagery 
associated with the two archetypal poles, it would seem that yin can be 
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interpreted as corresponding to responsive, consolidating, cooperative 
activity; yang as referring to aggressive, expanding, competitive activ- 
ity. Yin action is conscious of the environment, yang action is con- 
scious of the self. In modern terminology one could call the former 
“eco-action” and the latter “ego-action.” 

These two kinds of activity are closely related to two kinds of knowl- 
edge, or two modes of consciousness, which have been recognized as 
characteristic properties of the human mind throughout the ages. 
They are usually called the intuitive and the rational and have tradi- 
tionally been associated with religion or mysticism and with science. 
Although the association of yin and yang with these two modes of 
consciousness is not part of the original Chinese terminology, it seems 
to be a natural extension of the ancient imagery and will be so regarded 
in our discussion. 

The rational and the intuitive are complementary modes of func- 
tioning of the human mind. Rational thinking is linear, focused, and 
analytic. It belongs to the realm of the intellect, whose function it is to 
discriminate, measure, and categorize. Thus rational knowledge tends 
to be fragmented. Intuitive knowledge, on the other hand, is based on 
a direct, nonintellectual experience of reality arising in an expanded 
state of awareness. It tends to be synthesizing, holistic,* and nonlinear. 
From this it is apparent that rational knowledge is likely to generate 
self-centered, or yang, activity, whereas intuitive wisdom is the basis of 
ecological, or yin, activity. 

_ This, then, is the framework for our exploration of cultural values 
and attitudes. For our purposes these associations of yin and yang will 
be most useful: 


YIN YANG 
FEMININE MASCULINE 
CONTRACTIVE EXPANSIVE 
CONSERVATIVE DEMANDING 
RESPONSIVE AGGRESSIVE 
COOPERATIVE COMPETITIVE 
INTUITIVE RATIONAL 
SYNTHESIZING ANALYTIC . 


* The term “holistic,” from the Greek holos (“whole”), refers to an understanding 
of reality in terms of integrated wholes whose properties cannot be reduced to those 
of smaller units. 
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Looking at this list of opposites, it is easy to see that our society has 
consistently favored the yang over the yin—tational knowledge over 
intuitive wisdom, science over religion, competition over cooperation, 
exploitation of natural resources over conservation, and so on. This 
emphasis, supported by the patriarchal system and further encouraged 
by the dominance of sensate culture during the past three centuries, 
has led to a profound cultural imbalance which lies at the very root of 
our current crisis—an imbalance in our thoughts and feelings, our 
values and attitudes, and our social and political structures. In describ- 
ing the various manifestations of this cultural imbalance, I shall pay 
particular attention to their effects on health, and want to use the con- 
cept of health in a very broad sense, including in it not only individual 
health but also social and ecological health. These three levels of 
health are closely interrelated and our current crisis constitutes a seri- 
ous threat to all three of them. It threatens the health of individuals, of 
the society, and of the ecosystems of which we are a part. 

Throughout this book I will attempt to show how the strikingly 
consistent preference for yang values, attitudes, and behavior patterns 
has resulted in a system of academic, political, and economic institu- 
tions that are mutually supportive and have become all but blind to 
the dangerous imbalance of the value system that motivates their activ- 
ities. According to Chinese wisdom, none of the values pursued by our 
culture is intrinsically bad, but by isolating them from their polar op- 
posites, by focusing on the yang and investing it with moral virtue and - 
political power, we have brought about the current sad state of affairs. 
Our culture takes pride in being scientific; our time is referred to as the 
Scientific Age. it is dominated by rational thought, and scientific 
knowledge is often considered the only acceptable kind of knowledge. - 
That there can be intuitive knowledge, or awareness, which is just as 
valid and reliable, is generally not recognized. This attitude, known as 
scientism, is widespread, pervading our educational system and all 
other social and political institutions. When President Lyndon John- 
son needed advice about warfare in Vietnam, his administration 
turned to theoretical physicists—not because they were specialists in 
the methods of electronic warfare, but because they were considered 
the high priests of science, guardians of supreme knowledge. We can 
now say, with hindsight, that Johnson might have been much better 
served had he sought his advice from some of the poets. But that, of 
course, was—and still is—unthinkable. 
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The emphasis on rational thought in our culture is epitomized in 
Descartes’ celebrated statement “Cogito, ergo sum’”—“I think, there- 
fore I exist’”—which forcefully encouraged Western individuals to 
equate their identity with their rational mind rather than with their 
whole organism. We shall see that the effects of this division between 
mind and body are felt throughout our culture. Retreating into our 
minds, we have forgotten how to “think” with our bodies, how to use 
them as agents of knowing. In doing so we have also cut ourselves off 
from our natural environment and have forgotten how to commune 
and cooperate with its rich variety of living organisms. 

The.division between mind and matter led to a view of the universe 
as a mechanical system consisting of separate objects, which in turn 
were reduced to fundamental material building blocks whose proper- 
ties and interactions were thought to completely determine all natural 
phenomena. This Cartesian view of nature was further extended to liv- 
ing organisms, which were regarded as machines constructed from sep- 
arate parts. We shall see that such a mechanistic conception of the ~ 
world is still at the basis of most of our sciences and continues to have 
a tremendous influence on many aspects of our lives. It has led to the 
well-known fragmentation in our academic disciplines and government 
agencies and has served as a rationale for treating the natural environ- 
ment as if it consisted of separate parts, to be exploited by different in- 
terest groups. 

Exploitation of nature has gone hand in hand with that of women, 
who have been identified with nature throughout the ages. From the 
earliest times, nature—and especially the earth—was seen as a kind 
and nurturing mother, but also as a wild and uncontrollable female. In 
prepatriarchal eras her many aspects were identified with the numer- 
ous manifestations of the Goddess. Under patriarchy the benign image 
of nature changed into one of passivity, whereas the view of nature as 
wild and dangerous gave rise to the idea that she was to be dominated 
by man. At the same time women were portrayed as passive and sub- 
servient to men. With the rise of Newtonian science, finally, nature 
became a mechanical system that could be manipulated and exploited, 
together with the manipulation and exploitation of women. The an- 
cient association of woman and naturesthus interlinks women’s history 
and the history of the environment, and is the source of a natural kin- 
ship between feminism and ecology which is manifesting itself increas- 
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ingly. In the words of Carolyn Merchant, historian of science at the 

University of California, Berkeley: 
In investigating the roots of our current environmental dilemma and its 
connections to science, technology and the economy, we must re-exam- 
ine the formation of a world-view and a science which, by reconcep- 
tualizing reality as a machine rather than a living organism, sanctioned 
the domination of both nature and women. The contributions of such 
founding “fathers” of modern science as Francis Bacon, William Har- 
vey, René Descartes, Thomas Hobbes and Isaac Newton must be te- 
evaluated.” 


The view of man as dominating nature and woman, and the belief in 
the superior role of the rational mind, have been supported and en- 
couraged by the Judeo-Christian tradition, which adheres to the image 
of a male god, personification of supreme reason and source of ulti- 
mate power, who tules the world from above by imposing his divine 
law on it. The laws of nature searched for by the scientists were seen as 
reflections of this divine law, originating in the mind of God. 

It is now becoming apparent that overemphasis on the scientific 
method and on rational, analytic thinking has led to attitudes that are 
profoundly antiecological. In truth, the understanding of ecosystems is 
hindered by the very nature of the rational mind. Rational thinking is 
linear, whereas ecological awareness arises from an intuition of nonlin- 
ear systems. One of the most difficult things for people in our culture 
to understand is the fact that if you do something that is good, then 
more of the same will not necessarily be better. This, to me, is the es- 
sence of ecological thinking. Ecosystems sustain themselves in a dy- 
namic balance based on cycles and fluctuations, which are nonlinear 
processes. Linear enterprises, such as indefinite economic and techno- 
logical growth—or, to give a more specific example, the storage of ra- 
dioactive waste over enormous time spans—will necessarily interfere 
with the natural balance and, sooner or later, will cause severe damage. 

Ecological awareness, then, will arise only when we combine our ra- 
tional knowledge with an intuition for the nonlinear nature of our en- 
vironment. Such intuitive wisdom is characteristic of traditional, non- 
literate cultures, especially of American Indian cultures, in which life 
was organized around a highly refined awareness of the environment. 
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In the mainstream of our culture, on the other hand, the cultivation of 
intuitive wisdom has been neglected. This may be related to the fact 
that, in our evolution, there has been an increasing separation between 
the biological and cultural aspects of human nature. Biological evolu- 
tion of the human species stopped some fifty thousand years ago. From 
then on, evolution proceeded no longer genetically but socially and 
culturally, while the human body and brain remained essentially the 
same in structure and size.** In our civilization we have modified our 
environment to such an extent during this cultural evolution that we 
have lost touch with our biological and ecological base more than any 
other culture and any other civilization in the past. This separation 
manifests itself in a striking disparity between the development of in- 
tellectual power, scientific knowledge, and technological skills, on the 
one hand, and of wisdom, spirituality, and ethics on the other. Scien- 
tific and technological knowledge has grown enormously since the 
Greeks embarked on the scientific venture in the sixth century B.c. But 
during these twenty-five centuries there has been hardly any progress in 
the conduct of social affairs. The spirituality and moral standards of 
Lao Tzu and Buddha, who also lived in the sixth century B.c., were 
clearly not inferior to ours. 

Our progress, then, has been largely a rational and intellectual affair, 
and this one-sided evolution has now reached a highly alarming stage, 
a situation so paradoxical that it borders insanity. We can control the 
soft landings of space craft on distant planets, but we are unable to 
control the polluting fumes emanating from our cars and factories. We 
propose Utopian communities in gigantic space colonies, but cannot 
manage our cities. The business world makes us believe that huge in- 
dustries producing pet foods and cosmetics are a sign of our high stan- 
dard of living, while economists try to tell us that we cannot “afford” 
adequate health care, education, or public transport. Medical science 
and pharmacology. are endangering our health, and the Defense De- 
partment -has become the greatest threat to our national security. 
Those are the results of overemphasizing our yang, or masculine 
side—tational knowledge, analysis, expansion—and neglecting our yin, 
or feminine side—intuitive wisdom, synthesis, and ecological aware- 
ness. 

The yin/yang terminology is especially useful in an analysis of cul- 
tural imbalance that adopts a broad ecological view, a view that could 
also be called a systems view, in the sense of general systems theory.** 
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Systems theory looks at the world in terms of the interrelatedness and 
interdependence of all phenomena, and in this framework an inte- 
grated whole whose properties cannot be reduced to those of its parts is 
called a system. Living organisms, societies, and ecosystems are all sys- 
tems. It is fascinating to see that the ancient Chinese idea of yin and 
yang is related to an essential property of natural systems that has only 
recently been studied in Western science. 

Living systems are organized in such a way that they form multi- 
leveled structures, each level consisting of subsystems which are 
wholes in regard to their parts, and parts with respect to the larger 
wholes. Thus molecules combine to form organelles, which in turn 
combine to form cells. The cells form tissues and organs, which them- 
selves form larger systems, like the digestive system or the nervous sys- 
tem. These, finally, combine to form the living woman or man; and 
the “stratified order”* does not end there. People form families, tribes, 
societies, nations. All these entities—from molecules to human beings, 
and on to social systems—can be regarded as wholes in the sense of 
being integrated structures, and also as parts of larger wholes at higher 
levels of complexity. In fact, we shall see that parts and wholes in an 
absolute sense do not exist at all. 

Arthur Koestler has coined the word “holons” for these subsystems 
which are both wholes and parts, and he has emphasized that each 
holon has two opposite tendencies: an integrative tendency to function 
as part of the larger whole, and a self-assertive tendency to preserve its 
individual autonomy.” In a biological or social system each holon 
must assert its individuality in order to maintain the system’s stratified 
order, but it must also submit to the demands of the whole in order to 
make the system viable. These two tendencies are opposite but com- 
plementary. In a healthy system—an individual, a society, or an eco- 


_ system—there is a balance between integration and self-assertion. This 


balance is not static but consists of a dynamic interplay between the 
two complementary tendencies, which makes the whole system flexi- 
ble and open to change. , 

The relation between modern systems theory and ancient Chinese 
thought now becomes apparent. The Chinese sages seem to have rec- 
ognized the basic polarity that is characteristic of living systems. Self- 
assertion is achieved by displaying yang behavior; by being demanding, 


* See Chapter 9. 
43 


CRISIS AND TRANSFORMATION 


aggressive, competitive, expanding, and—as far as human behavior is 
concerned—by using linear, analytic thinking. Integration is furthered 
by yin behavior; by being responsive, cooperative, intuitive, and aware 
of one’s environment. Both yin and yang, integrative and self-assertive 
tendencies, are necessary for harmonious social and ecological relation- 
ships. 

Excessive self-assertion manifests itself as power, control, and domi- 
nation of others by force; and these are, indeed, the patterns prevalent 
in our society. Political and economic power is exerted by a dominant 
corporate class; social hierarchies are maintained along racist and sexist 
lines, and rape has become a central metaphor of our culture—rape of 
women, of minority groups, and of the earth herself. Our science and 
technology are based on the seventeenth-century belief that an under- 
standing of nature implies domination of nature by “man.’”’ Combined 
with the mechanistic model of the universe, which also originated in 
the seventeenth century, and with excessive emphasis on linear think- 
ing, this attitude has produced a technology that is unhealthy and in- 
human; a technology in which the natural, organic habitat of complex 
human beings is replaced by a simplified, synthetic, and prefabricated 
environment. 

This technology is aimed at control, mass production, and standard- 
ization, and is subjected, most of the time, to centralized management 
that pursues the illusion of indefinite growth. Thus the self-assertive 
tendency keeps increasing, and with it the requirement of submission, 
which is not the complement to self-assertion but the reverse side of 
the same phenomenon. While self-assertive behavior is presented as 
the ideal for men, submissive behavior is expected from women, but 
also from employees and executives who are required to deny their 
personal identities and to adopt the corporate identity and behavior 
patterns. A similar situation exists in our educational system, in which 
self-assertiveness is rewarded as far as competitive behavior is con- 
cerned, but is discouraged when expressed in terms of original ideas 
and questioning of authority. 

Promotion of competitive behavior over cooperation is one of the 
principal manifestations of the self-assertive tendency in our society. It 
is rooted in the erroneous view of nature held by the Social Darwinists 
of the nineteenth century, who believed that all life in society had to 
be a struggle for existence ruled by “survival of the fittest.”” Accord- 
ingly, competition has been seen as the driving force of the economy, 
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the “aggressive approach” has become the ideal of the business world, 
and this behavior has been combined with the exploitation of natural 
resources to create patterns of competitive consumption. 

Aggressive, competitive behavior alone, of course, would make life 
impossible. Even the most ambitious, goal-oriented individuals need 
sympathetic support, human contact, and times of carefree spontane- 
ity and relaxation. In our culture women are expected, and often 
forced, to fulfill these needs. They are the secretaries, receptionists, 
hostesses, nurses, and homemakers who perform the services that make 
life more comfortable and create the atmosphere in which the compet- 
itors can succeed. They cheer up their bosses and make coffee for 
them; they help smooth out conflicts in the office; they are the first to 
receive visitors and entertain them with small talk. In doctors’ offices 
and hospitals women provide most of the human contact with patients 
that initiates the healing process. In physics departments women make - 
the tea and serve the cookies over which the men discuss their theories. 
All these services involve yin, or integrative, activities, and since they 
rank lower in our value system than the yang, or self-assertive, activi- 
ties, those who perform them get paid less. Indeed, many of them, 
such as mothers and housewives, are not paid at all. 


From this short survey of cultural attitudes and values we can see 
that our culture has consistently promoted and rewarded the yang, the 
masculine or self-assertive elements of human nature, and has disre- 
garded its yin, the feminine or intuitive aspects. Today, however, we 
are witnessing the beginning of a tremendous evolutionary movement. 
The turning point we are about to reach marks, among many other 
things, a reversal in the fluctuation between yin and yang. As the Chi- 
nese text says, “The yang, having reached its climax, retreats in favor 
of the yin.” Our 1960s and 1970s have generated a whole series of 
philosophical, spiritual, and political movements that seem to go in 
the same direction. They all counteract the overemphasis on yang atti- 
tudes and values, and try to reestablish a balance between the mascu- 
line and feminine sides of human nature. 

There is a rising concern with ecology, expressed by citizen move- 
ments that are forming around social and environmental issues, point- 
ing out the limits to growth, advocating a new ecological ethic, and 
developing appropriate “soft” technologies. In the political arena the 
antinuclear movement is fighting the most extreme outgrowth of our 
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self-assertive “macho” technology and, in doing so, is likely to become 
one of the most powerful political forces of this decade. At the same 
time there is the beginning of a significant shift in values—from the 
admiration of large-scale enterprises and institutions to the notion of 
“small is beautiful,” from material consumption to voluntary simplic- 
ity, from economic and technological growth to inner growth and de- 
velopment. These new values are being promoted by the “human 
potential” movement, the “holistic-health” movement, and various 
spiritual movements. Perhaps most important, the old value system is 
being ,challenged and profoundly changed by the rise of feminist 
awareness originating in the women’s movement. 
_ These various movements form what cultural historian Theodore 
Roszak has called the counter culture.*” So far, many of them still op- 
erate separately.and have not yet seen how much their purposes inter- 
relate. Thus the human potential movement and the holistic health 
movement often lack a social perspective, while spiritual movements 
tend to lack ecological awareness, with Eastern gurus displaying West- 
ern capitalist-status symbols and spending considerable time building 
their economic empires. However, some movements have recently 
begun to form coalitions. As would be expected, the ecology move- 
ment and the feminist movement are joining forces on several issues, 
notably nuclear power, and environmental groups, consumer groups, 
and ethnic liberation movements are beginning to make contacts. We 
can ariticipate that, once they have recognized the commonality of 
their aims, all these movements will flow together and form a powerful 
force of social transformation. I shall call this force the rising culture, 
following Toynbee’s persuasive model of cultural dynamics: 


During the disintegration of a civilization, two separate plays with dif- 
ferent plots are being performed simultaneously side by side. While an 
unchanging dominant minority is perpetually rehearsing its own defeat, 
fresh challenges are perpetually evoking fresh creative responses from 
newly recruited minorities, which proclaim their own creative power by 
rising, each time, to the occasion. The drama of challenge-and-response 
continues to be performed, but in new circumstances and with new 
actors.*® 


From this broad historical perspective cultures are seen to come and 
go in rhythms, and preserving cultural traditions may not always be the 
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most desirable aim. What we have to do to minimize the hardship of 
inevitable change is recognize the changing conditions as clearly as 
possible and transform our lives and our social institutions accordingly. 
I shall argue that physicists can play an important role in this process. 
Since the seventeenth century physics has been the shining example of 
an “exact” science, and has served as the model for all the other sci- 
ences. For two and a half centuries physicists have used a mechanistic 
view of the world to develop and refine the conceptual framework 
known as classical physics. They have based their ideas on the mathe- 
matical theory of Isaac Newton, the philosophy of René Descartes, 
and the scientific methodology advocated by Francis Bacon, and devel- 
oped them in accordance with the general conception of reality preva- 
lent during the seventeenth, eighteenth, and nineteenth centuries. 
Matter was thought to be the basis of all existence, and the material 
world was seen as a multitude of separate objects assembled into a 
huge machine. Like human-made machines, the cosmic machine was 
thought to consist of elementary parts. Consequently it was believed 
that complex phenomena could always be understood by reducing 
them to their basic building blocks and by looking for the mechanisms 
through which these interacted. This attitude, known as reductionism, 
has become so deeply ingrained in our culture that it has often been 
identified with the scientific method. The other sciences accepted the 
mechanistic and reductionistic views of classical physics as the correct 
description of reality and modeled their own theories accordingly. 
Whenever psychologists, sociologists, or economists wanted to be sci- 
entific, they naturally turned toward the basic concepts of Newtonian 
physics. 

In the twentieth century, however, physics has gone through several 
conceptual revolutions that clearly reveal the limitations of the mecha- 
nistic world view and lead to an organic, ecological view of the world 
which shows great similarities to the views of mystics of all ages and 
traditions. The universe is no longer seen as a machine, made up of a 
multitude of separate objects, but appears as a harmonious indivisible 
whole; a network of dynamic relationships that include the human ob- 
server and his or her consciousness in an essential way. The fact that 
modern physics, the manifestation of an extreme specialization of the 
rational mind, is now making contact with mysticism, the essence of 
religion and manifestation of an extreme specialization of the intuitive 
mind, shows very beautifully the unity and complementary nature of 
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the rational and intuitive modes of consciousness; of the yang and the 
yin. Physicists, therefore, can provide the scientific background to the 
changes in attitudes and values that our society so urgently needs. In a 
culture dominated by science, it will be much easier to convince our 
social institutions that fundamental changes are necessary if we can 
give our arguments a scientific basis. This is what physicists can now 
provide. Modern physics can show the other sciences that scientific 
thinking does not necessarily have to be reductionist and mechanistic, 
that holistic and ecological views are also scientifically sound. 

One of the main lessons that physicists have had to learn in this 
century has been the fact that all the concepts and theories we use to 
describe nature are limited. Because of the essential limitations of the 
tational mind, we have to accept the fact that, as Werner Heisenberg 
phrases it, “every word or concept, clear as it may seem to be, has only 
a limited range of applicability.”* Scientific theories can never provide 
a complete and definitive description of reality. They will always be 

approximations to the true nature of things. To put it bluntly, scien- 
tists do not deal with truth; they deal with limited and approximate 
descriptions of reality. 

At the beginning of the century, when physicists extended the range 
of their investigations into the realms of atomic and subatomic phe- 
nomena, they suddenly became aware of the limitations of their classi- 
cal ideas and had to radically revise many of their basic concepts about 
reality. The experience of questioning the very basis of their concep- 
tual framework and of being forced to accept profound modifications 
of their most cherished ideas was dramatic and often painful for those 
scientists, especially during the first three decades of the century, but it 
was rewarded by deep insights into the nature of matter and the 
human mind. 

I believe this experience can serve as a useful lesson for other scien- 
tists, many of whom have now reached the limits of the Cartesian 
world view in their fields. Like the physicists, they will have to accept 
the fact that we must modify or even abandon some of our concepts 
when we expand the realm of our experience or field of’study. The fol- 
lowing chapters will show how the natural sciences, as well as the hu- 
manities and social sciences, have modeled themselves after classical 
Newtonian physics. Now that physicists have gone far beyond this 
model, it is time for the other sciences to expand their underlying phi- 
losophies. 
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Among the sciences that have been influenced by the Cartesian 
world view and by Newtonian physics, and will have to change to be 
consistent with the views of modern physics, I shall concentrate on 
those dealing with health in the broadest ecologital sense: from biol- 
ogy and medical science to psychology and psychotherapy, sociology, 
economics, and political science. In all these fields the limitations of 
the classical, Cartesian world view are now becoming apparent. To 
transcend the classical models scientists will have to go beyond the 
mechanistic and reductionist approach as we have done in physics, and 
develop holistic and ecological views. Although their theories will need 
to be consistent with those of modern physics, the concepts of physics 
will generally not be appropriate as a model for the other sciences. 
However, they may still be very helpful. Scientists will not need to be 
reluctant to adopt a holistic framework, as they often are today, for fear 
of being unscientific. Modern physics can show them that such a 
framework is not only scientific but is in agreement with the most ad- 
vanced scientific theories of physical reality. 
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The world view and value system that lie at the basis of our culture and 
that have to be carefully reexamined were formulated in their essential 
outlines in the sixteenth and seventeenth centuries. Between 1500 and 
1700 there was a dramatic shift in the way people pictured the world 
and in their whole way of thinking. The new mentality and the new 
perception of the cosmos gave our Western civilization the features 
that are characteristic of the modern era. They became the basis of the 
paradigm that has dominated our culture for the past three hundred 
years and is now about to change. 

Before 1500 the dominant world view in Europe, as well as in most 
other civilizations, was organic. People lived in small, cohesive com- 
munities and experienced nature in terms of organic relationships, 
characterized by the interdependence of spiritual and material phe- 
nomena and the subordination of individual needs to those of the com- 
munity. The scientific framework of this organic world view rested on 
two authorities—Aristotle and the Church. In the thirteenth century 
Thomas Aquinas combined Aristotle’s comprehensive system of na- 
ture with Christian theology and ethics and, in doing so, established 
the conceptual framework that remained unquestioned throughout the 
Middle Ages. The nature of medieval science was very different from 
that of contemporary science. It was based on both reason and faith 
and its main goal was to understand the meaning and significance of 
things, rather than prediction and control. Medieval scientists, looking 
for the purposes underlying various natural phenomena, considered 
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questions relating to God, the human soul, and ethics to be of the 
highest significance. 

The medieval outlook changed radically in the sixteenth and seven- 
teenth centuries. The notion of an organic, living, and spiritual uni- 
verse was replaced by that of the world as a machine, and the world- 
machine became the dominant metaphor of the modern era. This de- 
velopment was brought about by revolutionary changes in physics and 
astronomy, culminating in the achievements of Copernicus, Galileo, 
and Newton. The science of the seventeenth century was based on a 
new method of inquiry, advocated forcefully by Francis Bacon, which 
involved the mathematical description of nature and the analytic 
method of reasoning conceived by the genius of Descartes. Acknowl- 
edging the crucial role of science in bringing about these far-reaching 
changes, historians have called the sixteenth and seventeenth centuries 
the Age of the Scientific Revolution. 

The Scientific Revolution began with Nicolas Copernicus, who 
overthrew the geocentric view of Ptolemy and the Bible that had been 
accepted dogma for more than a thousand years. After Copernicus, the - 
earth was no longer the center of the universe but merely one of the 
many planets circling a minor star at the edge of the galaxy, and man 
was robbed of his proud position as the central figure of God’s crea- 
tion. Copernicus was fully aware that his view would deeply offend the 
religious consciousness of his time; he delayed its publication until 
1543, the year of his death, and even then he presented the heliocen- 
tric view merely as a hypothesis. 

Copernicus was followed by Johannes Kepler, a scientist and mystic 
who searched for the harmony of the spheres and was able, through 
painstaking work with astronomical tables, to formulate his celebrated 
empirical laws of planetary motion, which gave further support to the 
Copernican system. But the real change in scientific opinion was 
brought about by Galileo Galilei, who was already famous for discov- 
_ ering the laws of falling bodies when he turned his attention to astron- 
omy. Directing the newly invented telescope to the skies and applying 
his extraordinary gift for scientific observation to celestial phenomena, 
Galileo was able to discredit the old cosmology beyond any doubt and 
to establish the Copernican hypothesis as a valid scientific theory. 

The role of Galileo in the Scientific Revolution goes far beyond his 
achievements in astronomy, although these are most widely known be- 
cause of his clash with the Church. Galileo was the first to combine 
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scientific experimentation with the use of mathematical language to 
formulate the laws of nature he discovered, and is therefore considered 
the father of modern science. “Philosophy,”* he believed, “is written 
in that great book which ever lies before our eyes; but we cannot un- 
derstand it if we do not first learn the language and characters in which 
it is written. This language is mathematics, and the characters are 
triangles, circles, and other geometrical figures.”! The two aspects of 
Galileo’s pioneering work—his empirical approach and his use of a 
mathematical description of nature—became the dominant features of 
science in the seventeenth century and have remained important cri- 
teria of scientific theories up to the present day. 

To make it possible for scientists to describe nature mathematically, 
Galileo postulated that they should restrict themselves to studying the 
essential properties of material bodies—shapes, numbers, and move- - 
ment—which could be measured and quantified. Other properties, like 
color, sound, taste, or smell, were.merely subjective mental projections 
which should be excluded from the domain of science.” Galileo’s strat- 
egy of directing the scientist’s attention to the quantifiable properties 
of matter has proved extremely successful throughout modern science, 
but it has also exacted a heavy toll, as the psychiatrist R. D. Laing em- 
phatically reminds us: “Out go sight, sound, taste, touch and smell 
and along with them has since gone aesthetics and ethical sensibility, 
values, quality, form; all feelings, motives, intentions, soul, conscious- 
ness, spirit. Experience as such is cast out of the realm of scientific dis- 
course.”* According to Laing, hardly anything has changed our world 
more during the past four hundred years than the obsession of scien- 
tists with measurement and quantification. 

While Galileo devised ingenious experiments in Italy, Francis 
Bacon set forth the empirical method of science explicitly in England. 
Bacon was the first to formulate a clear theory of the inductive proce- 
dure—to make experiments and to draw general conclusions from 
them, to be tested in further experiments—and he became extremely 
influential by vigorously advocating the new method. He boldly af- 
tacked traditional schools of thought and developed a veritable passion 
for scientific experimentation. 

The “Baconian spirit” profoundly changed the nature and purpose 
of the’scientific quest. From the time of the ancients the goals of sci- 


* From the Middle Ages to the nineteenth century the term “philosophy” was 
used in a very broad sense and included what we now call “science.” 
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ence had been wisdom, understanding the natural order and living in 
harmony with it. Science was pursued “for the glory of God,” or, as 
the Chinese put it, to “follow the natural order” and “flow in the cur- 
rent of the Tao.”* These were yin, or integrative, purposes; the basic 
attitude of scientists was ecological, as we would say in today’s lan- 
guage. In the seventeenth century this attitude changed into its polar 
opposite; from yin to yang, from integration to self-assertion. Since 
Bacon, the goal of science has been knowledge that can be used to 
dominate and control nature, and today both science and technology 
are used predominantly for purposes that are profoundly antiecologi- 
cal. 

The terms in which Bacon advocated his new empirical method of 
investigation were not only passionate but often outright vicious. Na- 
ture, in his view, had to be “hounded in her wanderings,” ‘i ‘bound into 
service,” and made a “slave.” She was to be ‘ ‘put in constraint,’ "and 
the aim of the scientist was to “torture nature’s secrets from her.” 
Much of this violent imagery seems to have been inspired by the witch 
trials that were held frequently in Bacon’s time. As attorney general for 
King James I, Bacon was intimately familiar with such prosecutions, 
and because nature was commonly seen as female, it is not surprising 
that he should carry over the metaphors used in the courtroom into his 
scientific writings. Indeed, his view of nature as a female whose secrets 
have to be tortured from her with the help of mechanical devices is 
strongly suggestive of the widespread torture of women in the witch 
trials of the early seventeenth century.° Bacon’s work thus represents 
an outstanding example of the influence of patriarchal attitudes on sci- 
entific thought. 

The ancient concept of the earth as nurturing mother was radically 
transformed in Bacon’s writings, and it disappeared completely as the 
Scientific Revolution proceeded to replace the organic view of nature 
with the metaphor of the world as a machine. This shift, which was to 
become of overwhelming importance for the further development of 
Western civilization, was initiated and completed by two towering fig- 
ures of the seventeenth century, Descartes and Newton. 


René Descartes is usually regarded as the founder of modern philoso- 
phy. He was a brilliant mathematician and his philosophical outlook 
_ was profoundly affected by the new physics and astronomy. He did not 
accept any traditional knowledge, but set out to build a whole new sys- 
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tem of thought. According to Bertrand Russell, “This had not hap- 
pened since Aristotle, and is a sign of the new self-confidence that re- 
sulted from the progress of science. There is a freshness about his work 
that is not to be found in any eminent previous philosopher since 
Plato.” 

At the age of twenty-three, Descartes experienced an illuminating 
vision that was to shape his entire life.® After several hours of intense 
concentration, during which he reviewed systematically all the knowl- 
edge he had accumulated, he perceived, in a sudden flash of intuition, 
the “foundations of a marvellous science” which promised the unifica- 
tion of all knowledge. This intuition had been foreshadowed in a letter 
to a friend in which Descartes announced his ambitious aim: “And so 
as to not hide anything from you about the nature of my work, I would 
_ like to give the public ... a completely new science which would re- 
solve generally all questions of quantity, continuous or discontinu- 
ous.” In his vision Descartes perceived how he could realize this plan. 
He saw a method that would allow him to construct a complete sci- 
ence of nature about which he could have absolute certainty; a science 
based, like mathematics, on self-evident first principles. Descartes was 
overwhelmed by this revelation. He felt that he had made the supreme 
discovery of his life and had no doubt that his vision came from divine 
inspiration. This conviction was enforced by an extraordinary dream 
the following night in which the new science was presented to him in 
symbolic form. Descartes was now certain that God had shown him 

his mission, and he set out to build a new scientific philosophy. 
Descartes’ vision had implanted in him the firm belief in the cer- 
tainty of scientific knowledge, and his vocation in life was to distin- 
guish truth from error in all fields of learning. “All science is certain, 
evident knowledge,” he wrote. “We reject all knowledge which is 
merely probable and judge that only those things should be believed 
which are perfectly known and about which there can be no doubts.”?° 
’ The belief in the certainty of scientific knowledge lies at the very 
basis of Cartesian philosophy and of the world view derived from it, 
and it was here, at the very outset, that Descartes went wrong. Twen- 
tieth-century physics has shown us very forcefully that there is no abso- 
lute truth in science, that all our concepts and theories are limited and 
approximate. The Cartesian belief in scientific truth is still widespread 
today and is reflected in the scientism that has become typical of our 
Western culture. Many people in our society, scientists as well as non- 
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scientists, are convinced that the scientific method is the only valid 
way of understanding the universe. Descartes’ method of thought and 
his view of nature have influenced all branches of modern science and 
can still be very useful today. But they will be useful only if their limi- 
tations are recognized. The acceptance of the Cartesian view as abso- 
lute truth and of Descartes’ method as the only valid way to knowledge 
has played an important role in bringing about our current cultural im- 
balance. 

Cartesian certainty is mathematical in its essential nature. Descartes 
believed that the key to the universe was its mathematical structure, 
and in his mind science was synonymous with mathematics. Thus he 
wrote, regarding the properties of physical objects, “I admit nothing as 
true of them that is not deduced, with the clarity of a mathematical 
demonstration, from common notions whose truth we cannot doubt. 
Because all the phenomena of nature can be explained in this way, I 
think that no other principles of physics need be admitted, nor are to 
be desired.” 

Like Galileo, Descartes believed that the language of nature—“that 
great book which ever lies before our eyes” —was mathematics, and his 
desire to describe nature in mathematical terms led him to his most 
celebrated discovery. By applying numerical relations to geometrical 
figures, he was able to correlate algebra and geometry and, in doing so, 
founded a new branch of mathematics, now known as analytic geome- 
try, This included the representation of curves by algebraic equations 
whose solutions he studied in a systematic way. His new method al- 
lowed Descartes to apply a very general type of mathematical analysis 
to the study of moving bodies, in accordance with his grand scheme of 
reducing all physical phenomena to exact mathematical relationships. 
Thus he could say, with great pride, “My entire physics is nothing 
other than geometry.”!* 

Descartes’ genius was that of a mathematician, and this is apparent 
also in his philosophy. To carry out his plan of building a complete 
and exact natural science, he developed a new method of reasoning 
which he presented in his most famous book, Discourse on Method. 
Although this text has become one of the great philosophical classics, 
its original purpose was not to teach philosophy but to serve as an in- 
troduction to science. Descartes’ method was designed to reach scien- 
tific truth, as is evident from the book’s full title, Discourse on the 


58 





THE NEWTONIAN WORLD-MACHINE 


Method of Rightly Conducting One’s Reason and Searching the 
Truth in the Sciences. 

The crux of Descartes’ method is radical doubt. He doubts every- 
thing he can manage to doubt—all traditional knowledge, the impres- 
sions of his senses, and even the fact that he has a body—until he 
reaches one thing he cannot doubt, the existence of himself as a 
thinker. Thus he arrives at his celebrated statement, “Cogito, ergo 
sum,” “I think, therefore I exist.” From this Descartes deduces that 
the essence of human nature lies in thought, and that all the things we 
conceive clearly and distinctly are true. Such clear and distinct con- 
ception—‘the conception of the pure and attentive mind” !3—he calls 
“intuition,” and he affirms that “there are no paths to the certain 
knowledge of truth open to man except evident intuition and necessary 
deduction.”!* Certain knowledge, then, is achieved through intuition 
‘ and deduction, and these are the tools Descartes uses in his attempt to 
rebuild the edifice of knowledge on firm foundations. 

Descartes’ method is analytic. It consists in breaking up thoughts 
and problems into pieces and in arranging these in their logical order. 
This analytic method of reasoning is probably Descartes’ greatest con- 
tribution to science. It has become an essential characteristic of mod- 
ern scientific thought and has proved extremely useful in the develop- 
ment of scientific theories and the realization of complex technological 
projects. It was Descartes’ method that made it possible for NASA to 
put a man on the moon. On the other hand, overemphasis on the Car- 
tesian method has led to the fragmentation that is characteristic of 
both our general thinking and our academic disciplines, and to the 
widespread attitude of reductionism in science—the belief that all as- 
pects of complex phenomena can be understood by reducing them to 
their constituent parts. 

Descartes’ cogito, as it has come to be called, made mind mote cer- 
tain for him than matter and led him to the conclusion that the two 
were separate and fundamentally different. Thus he asserted that 
“there is nothing included in the concept of body that belongs to the 
mind; and nothing in that of mind that belongs to the body”!* The 
Cartesian division between mind and matter has had a profound effect 
on Western thought. It has taught ts to be aware of ourselves as iso- 
lated egos existing “‘inside” our bodies; it has led us to set a higher 
value on mental than manual work; it has enabled huge industries to 


59 


THE TWO PARADIGMS 


sell products—especially to women—that would make us owners of 
the “ideal body”; it has kept doctors from seriously considering the 
psychological dimensions of illness, and psychotherapists from dealing 
with their patients’ bodies, Inthe life sciences, the Cartesian division 
has led to endless confusion about the relation between mind and 
brain, and in physics it made it extremely difficult for the founders of 
quantum theory to interpret their observations of atomic phenomena. 
According to Heisenberg, who struggled with the problem for many 
years, “This partition has penetrated deeply into the human mind 
during the three centuries following Descartes and it will take a long 
time for it to be replaced by a really different attitude toward the prob- 
lem of reality.” 

Descartes based his whole view of nature on this fundamental divi- 
sion between two independent and separate realms; that of mind, or 
res cogitans, the “thinking thing,” and that of matter, or res extensa, 
the “extended thing.” Both mind and matter were the creations of 
God, who represented their common point of reference, being the 
source of the exact natural order and of the light of reason that enabled 
the human mind to recognize this order. For Descartes, the existence 
of God was essential to his scientific philosophy, but in subsequent 
centuries scientists omitted any explicit reference to God and devel- 
oped their theories according to the Cartesian division, the humanities 
concentrating on the res cogitans and the natural sciences on the res, 
extensa. 

To Descartes the material universe was a machine and nothing but a 
machine. There was no purpose, life, or spirituality in matter. Nature 
worked according to mechanical laws, and everything in the material 
world could be explained in terms of the arrangement and movement 
of its parts. This mechanical picture of nature became the dominant 
paradigm of science in the period following Descartes. It guided all sci- 
entific observation and the formulation of all theories of natural phe- 
nomena until twentieth-century physics brought about radical change. 
The whole elaboration of mechanistic science in the seventeenth, eigh- 
teenth and nineteenth centuries, including Newton’s grand synthesis, 
was but the development of the Cartesian idea. Descartes gave scien- 
tific thought its general framework—the view of nature as a perfect 
machine, governed by exact mathematical laws. 

The drastic change in the image of nature from organism to ma- 
chine had a strong effect on people’s attitudes toward the natural en- 
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vironment. The organic world view of the Middle Ages had implied a 
value system conducive to ecological behavior. In the words of Carolyn 
Merchant: 


The image of the earth as a living organism and nurturing mother 
served as a cultural constraint restricting the actions of human beings. 
One does not readily slay a mother, dig into her entrails for gold, or 
mutilate her body ... As long as the earth was considered to be alive 
and sensitive, it could be considered a breach of human ethical behavior 
to carry out destructive acts against i.” , 


These cultural constraints disappeared as the mechanization of science 
took place. The Cartesian view of the universe'as a mechanical system 
provided a “scientific” sanction for the manipulation and exploitation 
of nature that has become typical of Western culture. In fact, Des- 
cartes himself shared Bacon’s view that the aim of science was the 
domination and control of nature, affirming that scientific knowledge 
could be used to “render ourselves the masters and possessors of na- 
ture.” ' 

In his attempt to build a complete natural science, Descartes ex- 
tended his mechanistic view of matter to living organisms. Plants and 
animals were considered simply machines; human beings were inhab- 
ited by a rational soul that was connected with the body through the 
pineal gland iu the center of the brain. As far as the human body was 
concerned. it was indistinguishable from an animal-machine. Des- 
cartes explained at great length how the motions and various biological 
functions of the body could be reduced to mechanical operations, in 
order to show that living organisms were nothing but automata. In 
doing so he'was strongly influenced by the preoccupation of the ba- 
roque seventeenth century with artful, “lifelike” machinery that de- 
lighted people with the magic of its seemingly spontaneous move- 
ments. Like most of his contemporaries, Descartes was fascinated by 
these automata and even constructed a few of them himself. Inevita- 
bly, he compared their functioning to that of living organisms: “We 
see clocks, artificial fountains, mills and other similar machines which, 
though merely man-made, have nonetheless the power to move by 
themselves in several different ways ... I do not recognize any differ- 
ence between the machines made by craftsmen and the various bodies 
that’nature alone composes.” 
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Clockmaking in particular had attained a high degree of perfection 
by Descartes’ time, and the clock was thus a privileged model for other 
automatic machines. Descartes compared animals to a “clock ... 
composed ... of wheels and springs,” and he extended this compari- 
son to the human body: “I consider the human body as a machine... 
My thought ... compares a’ sick man and an ill-made clock with my 
idea of a healthy man and a well-made clock.””” 

Descartes’ view of living organisms has had a decisive influence on 
. the development of the life sciences. The careful description of the 
mechanisms that make up living organisms has been the major task of 
biologists, physicians, and psychologists for the past three hundred 
years. The Cartesian approach has been very successful, especially in 
biology, but it has also limited the directions of scientific research. The 
problem is that scientists, encouraged by their success in treating living 
organisms as machines, tend to believe that they are nothing but ma- 
chines. The adverse consequences of this reductionist fallacy have be- 
come especially apparent in medicine, where the adherence to the 
Cartesian model of the human body as a clockwork has prevented doc- 
tors from understanding many of today’s major illnesses. 

This, then, was Descartes’ “marvellous science.” Using his method 
of analytic thought, he attempted to give a precise account of all natu- 
tal phenomena in one single system of mechanical principles. His sci- 
ence was to be complete, and the knowledge it gave was to provide ab- 
solute mathematical certainty. Descartes, of course, was not able to 
carry out this ambitious plan, and he himself recognized that his sci- 
ence was incomplete. But his method of reasoning and the general 
outline of the theory of natural phenomena he provided have shaped 
Western scientific thought for three centuries. 

Today, although the severe limitations of the Cartesian world view 
are becoming apparent in all the sciences, Descartes’ general method 
of approaching intellectual problems and his clarity of thought remain 
immensely valuable. I was vividly reminded of this after a lecture on 
modern physics in which I emphasized the limitations of the mecha- 
nistic world view in quantum theory and the necessity of overcoming 
this view in other fields, when a Frenchwoman complimented me on 
my “Cartesian clarity.” As Montesquieu wrote in the eighteenth cen- 
tury, “Descartes has taught those who came after him how to discover 
his own errors.”””! 
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Descartes created the conceptual framework for seventeenth-century 
science, but his view of nature as a perfect machine, governed by exact 
mathematical laws, had to remain a vision during his lifetime. He 
could not do more than sketch the outlines of his theory of natural 
_ phenomena. The man who realized the Cartesian dream and com- 
pleted the Scientific Revolution was Isaac Newton, born in England in 
1642, the year of Galileo’s death. Newton developed a complete math- 
ematical formulation of the mechanistic view of nature, and thus ac- 
complished a grand synthesis of the works of Copernicus and Kepler, 
Bacon, Galileo, and Descartes. Newtonian physics, the crowning 
achievement of seventeenth-century science, provided a consistent 
mathematical theory of the world that remained the solid foundation 
of scientific thought well into the twentieth century. Newton’s grasp of 
mathematics was far more powerful than that of his contemporaries. 
He invented a completely new method, known today as differential 
calculus, to describe the motion of solid bodies; a method that went far 
beyond the mathematical techniques of Galileo and Descartes. This 
tremendous intellectual achievement has been praised by Einstein as 
“perhaps the greatest advance in thought that a single individual was 
ever privileged to make.” 

Kepler had derived empirical laws of planetary motion by studying 
astronomical tables, and Galileo had performed ingenious experiments 
to discover the laws of falling bodies. Newton combined those two dis- 
coveries by formulating the general laws of motion governing all ob- 
jects in the solar system, from stones to planets. 

According to legend, the decisive insight occurred to Newton in a 
sudden flash of inspiration when he saw an apple fall from a tree. He 
realized that the apple was pulled toward the earth by the same force 
that pulled the planets toward the sun, and thus found the key to his 
grand synthesis. He then used his new mathematical method to for- 
mulate the exact laws of motion for all bodies under the influence of 
the force of gravity. The significance of these laws lay in their universal 
application. They were found to be valid throughout the solar system 
and thus seemed to confirm the Cartesian view of nature. The New- 
tonian universe was, indeed, one huge mechanical system, operating . 
according to exact mathematical laws. 

Newton presented his theory of the world in great detail in his 
Mathematical Principles of Natural Philosophy. The Principia, as the 
work is usually called for short after its original Latin title, comprises a 
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comprehensive system of definitions, propositions, and proofs which 
scientists regarded as the correct description of nature for more than 
two hundred years. It also contains an explicit discussion of Newton’s 
experimental method, which he saw as a systematic procedure whereby 
the mathematical description is based, at every step, on critical evalua- 
tion of experimental evidence: 


Whatever is not deduced from the phenomena is to be called a hypoth- 
esis; and hypotheses, whether metaphysical or physical, whether of oc- 
cult qualities or mechanical, have no place in experimental philosophy. 
In this philosophy, particular propositions are inferred from the phe- 
nomena, and afterwards rendered general by induction.” 


Before Newton there had been two opposing trends in seventeenth- 
century science; the empirical, inductive method represented by Bacon 
and the rational, deductive method represented by Descartes. Newton, 
in his Principia, introduced the proper mixture of both methods, em- 
phasizing that neither experiments without systematic interpretation 
nor deduction from first principles without experimental evidence will 
lead to a reliable theory. Going beyond Bacon in his systematic experi- 
mentation and beyond Descartes in his mathematical analysis, New- 
ton unified the two trends and developed the methodology upon 
which natural science has been based ever since. 

Isaac Newton was a much more complex personality than one 
would think from a reading: of his scientific, writings. He excelled not 
only as a scientist and mathematician but also, at various stages of his 
life, as a lawyer, historian, and theologian, and he was deeply involved 
in research into occult and esoteric knowledge. He looked at the world 
as a riddle and believed that its clues could be found not only through 
scientific experiments but also in the cryptic revelations of esoteric tra- 
ditions. Newton was tempted to think, like Descartes, that his power- 
ful mind could unravel all the secrets of the universe, and he applied it 
with equal intensity to the study of natural and esoteric science. While 
working at Trinity College, Cambridge, on the Principia, he accumu- 
lated, during the very same years, voluminous notes on alchemy, apoc- 
alyptic texts, unorthodox theological theories, and various occult mat- 
ters. Most of these esoteric writings have never been published, but 
what is known of them indicates that Newton, the great genius of the 
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Scientific Revolution, was at the same time the “last of the magi- 
cians.” 


The stage of the Newtonian universe, on which all physical phe- 
nomena took place, was the three-dimensional space of classical Eu- 
clidean geometry. It was an absolute space, an empty container that 
was independent of the physical phenomena occurring in it. In New- 
ton’s own words, “Absolute space, in its own nature, without regard to 
anything external, remains always similar and immovable.”” All 
changes in the physical world were described in terms of a separate di- 
mension, time, which again was absolute, having no connection with 
the material world and flowing smoothly from the past through the 
present to the future. “Absolute, true, and mathematical time, ” wrote 
Newton, “of itself and by its own nature, flows uniformly, without re- 
gard to anything external.””° 

The elements of the Newtonian world which moved in this absolute 
space and absolute time were material particles; small, solid and inde- 
structible objects out of which all matter was made. The Newtonian 
model of matter was atomistic, but it differed from the modern notion 
of atoms in that the Newtonian particles were all thought to be made 
of the same material substance. Newton assumed matter to be homog- 
eneous; he explained the difference between one type of matter and 
another not in terms of atoms of different weights or densities but in 
terms of more or less dense packing of atoms. The basic building 
blocks of matter could be of different sizes but consisted of the same 
“stuff,” and the total amount of material substance in an object was 
given by the object’s mass. 

The motion of the particles was caused by the force of gravity, 
which, in Newton’s view, acted instantaneously over a distance. The 
material particles and the forces between them were of a fundamen- 
tally different nature, the inner constitution of the particles being in- 
dependent of their mutual interaction. Newton saw both the particles 
and the force of gravity as created by God and thus not subject to fur- 
ther analysis. In his Opticks, Newton gave a clear picture of how he 
imagined God’s creation of the material world: 


It seems probable to me that God in the beginning formed matter in 
solid, massy, hard, impenetrable, movable particles, of such sizes and 
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figures, and with such other properties, and in such proportion to space, 
as most conduced to the end for which he formed them; and that these 
primitive particles being solids, are incomparably harder than any po- 
rous bodies compounded of them; even so very hard, as never to wear or 
break in pieces; no ordinary power being able to divide what God him- 
self made one in the first creation.” > 


In Newtonian mechanics all physical phenomena are reduced to the 
motion of material particles, caused by their mutual attraction, that is, 
by the force of gravity. The effect of this force on a particle or any 
other material object is described mathematically by Newton’s equa- 
tions of motion, which form the basis of classical mechanics. These 
were considered fixed laws according to which material objects moved, 
and were thought to account for all changes observed in the physical 
world. In the Newtonian view, God created in the beginning the mate- 
tial particles, the forces between them, and the fundamental laws of 
motion. In this way the whole universe was set in motion, and it has 
continued to run ever since, like a machine, governed by immutable 
laws. The mechanistic view of nature is thus closely related to a rigor- 
ous determinism, with the giant cosmic machine completely causal 
and determinate. All that happened had a definite cause and gave rise 
to a definite effect, and the future of any part of the system could—in 
principle—be predicted with absolute certainty if its state at any time 
was known in all details. 

This picture of a perfect world-machine implied an external creator; 
a monarchical god who ruled the world from above by imposing his 
divine law on it. The physical phenomena themselves were not 
thought to be divine in any sense, and when science made it more and 
more difficult to believe in such a god, the divine disappeared com- 
pletely from the scientific world view, leaving behind the spiritual vac- 
uum that has become characteristic of the mainstream of our culture. 
The philosophical basis of this secularization of nature was the Carte- 
sian division between spirit and matter. As a consequence of this divi- 
sion, the world was believed to be a mechanical system that could be 
described objectively, without ever mentioning the human observer, 
and such an objective description of nature became the ideal of all sci- 
ence. 

The eighteenth and nineteenth. centuries used Newtonian me- 
chanics with tremendous success. The Newtonian theory was able to 
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explain the motion of the planets, moons, and comets down to the 
smallest details, as well as the flow of the tides and various other phe- 
nomena related to gravity. Newton’s mathematical system of the world 
established itself quickly as the correct theory of reality and generated 
enormous enthusiasm among scientists and the lay public alike. The 
picture of the world as a perfect machine, which had been introduced 
by Descartes, was now considered a proved fact and Newton became 
its symbol. During the last twenty years of his life Sir Isaac Newton 
reigned in eighteenth-century London as the most famous man of his 
time, the great white-haired sage of the Scientific Revolution. Ac- 
counts of this period of Newton’s life sound quite familiar to us be- 
cause of our memories and photographs of Albert Einstein, who played 
a very similar role in our century. 

Encouraged by the brilliant success of Newtonian mechanics in as- 
tronomy, physicists extended it to the continuous motion of fluids and 
to the vibrations of elastic bodies, and again it worked. Finally, even 
the theory of heat could be reduced to mechanics when it was realized 
that heat was the energy generated by a complicated “jiggling” motion 
of atoms and molecules. Thus many thermal phenomena, such as the 
evaporation of a liquid, or the temperature and pressure of a gas, could 
be understood quite well from a purely mechanistic point of view. 

The study of the physical behavior of gases led John Dalton to the 
formulation of his celebrated atomic hypothesis, which was probably 
the most important step in the entire history of chemistry. Dalton had 
a vivid pictorial imagination and tried to explain the properties of gas 
mixtures with the help of elaborate drawings of geometric and me- 
chanical models of atoms. His main assumptions were that all chemi- 
cal elements are made up of atoms, and that the atoms of a given ele- 
ment are all alike but differ from those of every other element in mass, 
size, and properties.Using Dalton’s hypothesis, chemists of the nine- 
teenth century developed a precise atomic theory of chemistry which 
paved the way for the conceptual unification of physics and chemistry 
in the twentieth century. Thus Newtonian mechanics was extended far 
beyond the description of macroscopic bodies. The behavior of solids, 
liquids, and gases, including the phenomena of heat and sound, was 
explained successfully in terms of the motion of elementary material 
particles. For the scientists of the eighteenth and nineteenth centuries 
this tremendous success of the mechanistic model confirmed their be- 
lief that the universe was indeed a huge mechanical system, running 
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according to the Newtonian laws of motion, and that Newton’s me- 
chanics was the ultimate theory of natural phenomena. 

Although the properties of atoms were studied by chemists rather 
than physicists throughout the nineteenth century, classical physics 
was based on the Newtonian idea of atoms as hard and solid building 
blocks of matter. This image no doubt contributed to the reputation of 
physics as a “‘hard science,” and to the development of the “hard tech- 
nology” based upon it. The overwhelming success of Newtonian phys- 
ics and the Cartesian belief in the certainty of scientific knowledge led 
directly to the emphasis on hard science and hard technology in our 
culture. Not until the mid-twentieth century would it become clear 
that the idea of a hard science was part of the Cartesian-Newtonian 
paradigm, a paradigm that would be transcended. 

With the firm establishment of the mechanistic world view in the 
eighteenth century, physics naturally became the basis of all the sci- 
ences. If the world is really a machine, the best way to find out how it 
works is to turn to Newtonian mechanics. It was thus an inevitable 
consequence of the Cartesian world view that the sciences of the eigh- 
teenth and nineteenth centuries modeled themselves after Newtonian 
physics. In fact, Descartes was well aware of the basic role of physics in 
his view of nature. “All philosophy,” he wrote, “is like a tree. The 
roots are metaphysics, the trunk is physics, and the branches are all the 
other sciences.” . 


Descartes himself had sketched the outlines of a mechanistic ap- 
proach to physics, astronomy, biology, psychology, and medicine. The 
thinkers of the eighteenth century carried this program further by ap- 
plying the principles of Newtonian mechanics to the sciences of 
human nature and human society. The newly created social sciences 
generated great enthusiasm, and some of their proponents even 
claimed to have discovered a “social physics.”” The Newtonian theory 
of the universe and the belief in the rational approach to human prob- 
lems spread so rapidly among the middle classes of the eighteenth cen- 
tury that the whole era became the “‘Age of Enlightenment.” The 
dominant figure in this development was the philosopher John Locke, 
whose most important writings were published late in the seventeenth 
century. Strongly influenced by Descartes and Newton, Locke’s work 
had a decisive impact on eighteenth-century thought. 

Following Newtonian physics, Locke developed an atomistic view of 


68 


THE NEWTONIAN WORLD-MACHINE 


society, describing it in terms of its basic building block, the human 
being. As physicists reduced the properties of gases to the motion of 
their atoms, or molecules, so Locke attempted to reduce the patterns 
observed in society to the behavior of its individuals. Thus he pro- 
ceeded to study first the nature of the individual human being, and 
then tried to apply the principles of human nature to economic and 
political problems. Locke’s analysis of human nature was based on that 
of an earlier philosopher, Thomas Hobbes, who had declared that all 
knowledge was based on sensory perception. Locke adopted this theory 
of knowledge and, in a famous metaphor, compared the human mind 
at birth to a tabula rasa, a completely blank tablet on which knowledge 
is imprinted once it is acquired through sensory experience. This image 
was to have a strong influence on two major schools of classical psy- 
chology, behaviorism and psychoanalysis, as well as on political philos- 
ophy. According to Locke, all human beings—“all men,” as he would 
say—were equal at birth and depended in their development entirely 
on their environment. Their actions, Locke believed, were always mo- 
tivated by what they assumed to be their own interest. 

When Locke applied his theory of human nature to social phenom- 
ena, he was guided by the belief that there were laws of nature gov- 
erning human society similar to those governing the physical universe. 
As the atoms in a gas would establish a balanced state, so human indi- 
viduals would settle down in a society in a “state of nature.” Thus the 
function of government was not to impose its laws on the people, but 
rather to discover and enforce the natural laws that existed before any 
government was formed. According to Locke, these natural laws in- 
cluded the freedom and equality of all individuals as well as the right 
to property, which represented the fruits of one’s labor. 

Locke’s ideas became the basis for the value system of the Enlight- 
enment and had a strong influence on the development of modern eco- 
nomic and political thought. The ideals of individualism, property 
rights, free markets, and representative government, all of which can 
be traced back to Locke, contributed significantly to the thinking of 
Thomas Jefferson and are reflected in the Declaration of Independence 
and the American Constitution. 


During the nineteenth century scientists continued to elaborate the 
mechanistic model of the universe in physics, chemistry, biology, psy- 
chology, and the social sciences. As a result the Newtonian world-ma- 
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chine*became a much more complex and subtle structure. At the same 
time, new discoveries and new ways of thinking made the limitations 
of the Newtonian model apparent and prepared the way for the scien- 
tific revolutions of the twentieth century. 

One of these nineteenth-century developments was the discovery 
and investigation. of electric and ‘magnetic phenomena that involved a 
new type of force and could not be described appropriately by the 
mechanistic model. The important-step was taken by Michael Faraday 
and completed by Clerk Maxwell—the first one of the greatest experi- 
menters in the history of science, the second a brilliant theorist. Fara- 
day and Maxwell not only studied the effects of the electric and mag- 
netic forces, but made the forces themselves the primary object of their 
investigation. By replacing the concept of a force with the much 
subtler concept, of a force field they were the first to go beyond New- 
tonian physics,’? showing that the fields had their own reality and 
could be studied without any reference to material bodies. This theory, 
called electrodynamics, culminated in the realization that light was in 
fact a rapidly alternating electromagnetic field traveling through space 
in the form of waves. 

In spite of these far-reaching changes, Newtonian mechanics still 
held its position as the basis of all physics. Maxwell himself tried to 
explain his results in mechanical terms, interpreting the fields as.states 
of mechanical stress in a very light, all-pervasive medium, called ether, 
and the electromagnetic waves as elastic waves of this ether. However, 
he used several mechanical interpretations of his theory at the same 
time and apparently took none of them really seriously, knowing intui- 
tively that the fundamental entities in his theory were the fields and 
not the mechanical models. It remained for Einstein to clearly recog- 
nize this fact in our century, when he declared that no ether existed, 
and that the electromagnetic fields were physical entities in their own 
right which could travel through empty space and could not be ex- 
plained mechanically. 

While electromagnetism dethroned Newtonian srieehaisios. as the 
ultimate theory of natural phenomena, a new trend of thinking arose 
that went beyond the image of the Newtonian world-machine and was 
to dominate not only the nineteenth century but all future scientific 
thinking. It involved the idea of evolution; of change, growth, and de- 
velopment. The notion of evolution had arisen in geology, where care- 
ful studies of fossils led scientists to the idea that the present state of 
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the earth was the result of a continuous development caused by the ac- 
tion of natural forces over immense periods of time. But geologists 
were not the only ones who thought in those terms. The theory of the 
solar system proposed by both Immanuel Kant and Pierre Laplace was 
based on evolutionary, or developmental, thinking; evolutionary con- 
cepts were crucial to the political philosophies of Hegel and Engels; 
poets and philosophers alike, throughout the nineteenth century, were 
deeply concerned with the problem of becoming. 

These ideas formed the intellectual background to the most precise 
and most far-reaching formulation of evolutionary thought—the the- 
ory of the evolution of species in biology. Ever since antiquity natural 
philosophers had entertained the idea of a “great chain of being.” This 
chain, however, was conceived as a static hierarchy, starting with God 
at the top and descending through angels, human beings, and animals, 
to ever lower forms of life. The number of species was fixed; it had not 
changed since the day of their creation. As Linnaeus, the great botanist 
and classifier, put it: “We reckon as many species as issued in pairs 
from the hands of the Creator.”*? This view of biological species was 
in complete agreement with Judeo-Christian doctrine and was well 
suited for the Newtonian world. 

The decisive change came with Jean Baptiste Lamarck, at the be- 
ginning of the nineteenth century; a change that was so dramatic that 
Gregory Bateson, one of the deepest and broadest thinkers of our time, 
has compared it to the Copernican Revolution: 


Lamarck, probably the greatest biologist in history, turned that ladder 
of explanation upside down. He was the man who said it starts with the 
infusoria and that there were changes leading up to man. His turning 
the taxonomy upside down is one of the most astonishing feats that has 
ever happened. It was the equivalent in biology of the Copernican revo- 
lution in astronomy. 


Lamarck was the first to propose a coherent theory of evolution, ac- 
cording to which all living beings have evolved from earlier, simpler 
forms under the pressure of their environment. Although the details of 
the Lamarckian theory had to be abandoned later on, it was neverthe- 
less the important first step. 

Several decades later Charles Darwin presented an overwhelming 
mass of evidence in favor of biological evolution, establishing the phe- 
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nomenon for scientists beyond any doubt. He also proposed an expla- 
nation, based on the concepts of chance variation—now known as ran- 
dom mutation—and natural selection, which were to remain the cor- 
nerstones of modern evolutionary thought. Darwin’s monumental 
Origin of Species synthesized the ideas of previous thinkers and has 
shaped all subsequent biological thought. Its role in the life sciences 
was similar to that of Newton’s Principia in physics and astronomy two 
centuries earlier. 

The discovery of evolution in biology forced scientists to abandon 
the Cartesian conception of the world as a machine that had emerged 
fully constructed from the hands of its Creator. Instead, the universe 
had to be pictured as an evolving and ever changing system in which 
complex structures developed from simpler forms. While this new way 
of thinking was elaborated in the life sciences, evolutionary concepts 
also emerged in physics. However, whereas in biology evolution meant 
a movement toward increasing order and complexity, in physics it 
came to mean just the opposite—a movement toward increasing disor- 
der. 

The application of Newtonian mechanics to the study of thermal 
phenomena, which involved treating liquids and gases as complicated 
mechanical systems, led physicists to the formulation of thermody- 
namics, the “science of complexity.” The first great achievement of 
this new science was the discovery of one of the most fundamental 
laws of physics, the law of the conservation of energy. It states that the 
total energy involved in a process is always conserved. It may change 
its form in the most complicated way, but none of it is lost. This law, 
which physicists discovered in their study of steam engines and other 
heat-producing machines, is also known as the first law of thermody- 
namics.’ 

It was followed by the second law of thermodynamics, that of the 
dissipation of energy. While the total energy involved in a process is 
always constant, the amount of useful energy is diminishing, dissipat- 
ing into heat, friction, and so on. The second law was formulated first 
by Sadi Carnot in terms of the technology of thermal engines, but was 
soon recognized to be of much broader significance. It introduced into 
physics the idea of irreversible processes, of an “arrow of time.” Ac- 
cording to the second law, there is a certain trend in physical phenom- 
ena. Mechanical energy is dissipated into heat and cannot be com- 
pletely recovered; when hot and cold water are brought together, the 
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result will be lukewarm water and the two liquids will not separate. 
Similarly, when a bag of white sand and a bag of black sand are mixed, 
the result will be gray sand, and the more we shake the mixture the 
more uniform the gray will be; we will not see the two kinds of sand 
separate spontaneously. 

What all these processes have in common is that they proceed in a 
certain direction—from order to disorder—and this is the most general 
formulation of the second law of thermodynamics: Any isolated physi- 
cal system will proceed spontaneously in the direction of ever increas- 
ing disorder. In mid-century, to express this direction in the evolution 
of physical systems in precise mathematical form, Rudolf Clausius in- 
troduced a new quantity which he called “entropy.” The term repre- 
sents a combination of “energy” and “tropos,” the Greek word for 
transformation, or evolution. Thus entropy is a quantity that measures 
the degree of evolution of a physical system. According to the second 
law, the entropy of an isolated physical system will keep increasing, 
and because this evolution is accompanied by increasing disorder, en- 
tropy can also be seen as a measure of disorder. 

The formulation of the concept of entropy and the second law of 
thermodynamics was one of the most important contributions to phys- 
ics in the nineteenth century. The increase of entropy in physical sys- 
tems, which marks the direction of time, could not be explained by the 
laws of Newtonian mechanics and remained mysterious until Ludwig 
Boltzmann clarified the situation* by introducing an additional idea, 
the concept of probability. With the help of probability theory, the be- 
havior of complex mechanical systems could be described in terms of 
statistical laws, and thermodynamics could be put on a solid Newto- 
nian basis, known as statistical mechanics. 

Boltzmann showed that the second law of thermodynamics is a sta- 
tistical law. Its affirmation that certain processes do not occur—for ex- 
ample, the spontaneous conversion of heat energy into mechanical en- 
ergy—does not mean that they are impossible but merely that they are 
extremely unlikely. In microscopic systems, consisting of only a few 
molecules, the second law is violated regularly, but in macroscopic sys- 
tems, which consist of vast numbers of molecules,* the probability 
that the total entropy of the system will increase becomes virtual cer- 
tainty. Thus in any isolated system, made up of a large number of mol- 


* For example, every cubic centimeter of air contains some ten billion billion (10!) 
molecules. 
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ecules, the entropy—or disorder—will keep increasing until, even- 
tually, the system reaches a state of maximum entropy, also known as 
“heat death”; in this state all activity has ceased, all material being 
evenly distributed and at the same temperature. According to classical 
physics, the universe as a whole is going toward such a state of maxi- 
mum entropy; it is running down and will eventually grind to a halt. 

This grim picture of cosmic evolution is in sharp contrast to the 
evolutionary idea held by biologists, who observe that the living uni- 
verse evolves from disorder to order, toward states of ever increasing 
complexity. The emergence of the concept of evolution in physics thus 
brought to light another limitation of the Newtonian theory. The 
mechanistic conception of the universe as a system of small billiard 
balls in random motion is far too simplistic to deal with the evolution 
of life. 

At the end of the nineteenth century Newtonian mechanics had lost 
its role as the fundamental theory of natural phenomena. Maxwell’s 
electrodynamics and Darwin’s theory of evolution involved concepts 
that clearly went beyond the Newtonian model and indicated that the 
universe was far more complex than Descartes and Newton had imag- 
ined. Nevertheless, the basic ideas underlying Newtonian physics, 
though insufficient to explain all natural phenomena, were still be- 
lieved to be correct. The first three decades of our century changed this 
situation radically. Two developments in physics, culminating in rela- 
tivity theory and in quantum theory, shattered all the principal con- 
cepts of the Cartesian world view and Newtonian mechanics. The no- 
tion of absolute space and time, the elementary solid particles, the 
fundamental material substance, the strictly causal nature of physical 
phenomena, and the objective description of nature—none of these 
concepts could be extended to the new domains into which physics 
was now penetrating. 
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At the beginning of modern physics stands the extraordinary intellec- 
tual feat of one man—Albert Einstein. In two articles, both published 
in 1905, Einstein initiated two. revolutionary trends in scientific 
thought. One was his special theory of relativity; the other was.a new 
way of looking at electromagnetic radiation which was to become char- 
acteristic of quantum theory, the theory of atomic phenomena. The 
complete quantum theory was worked out twenty years later by a 
whole team of physicists. Relativity theory, however, was constructed 
in its complete form almost entirely by Einstein himself. Einstein’s sci- 
entific papers are intellectual monuments that mark the beginning of 
twentieth-century thought. : 

Einstein strongly believed in nature’s inherent harmony, and 
throughout his scientific life his deepest concern was to find a unified 
foundation of physics. He began to move toward this goal by con- 
structing a common framework for electrodynamics and mechanics, 
the two separate theories of classical physics. This framework is known 
as the special theory of relativity. It unified and completed the struc- 
ture of classical physics, but at the same time it involved radical 
changes in the traditional concepts of space and time and thus under- 
mined one of the foundations of the Newtonian world view. Ten years 
later Einstein proposed his general theory of relativity, in which the 
framework of the special theory is extended to include gravity. This is 
achieved by further drastic modifications of the concepts of space and 

time. 
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The other major development in twentieth-century physics was a 
consequence of the experimental investigation of atoms. At the turn of 
the century physicists discovered several phenomena connected with 
the structure of atoms, such as X-rays and radioactivity, which were in- 
explicable in terms of classical physics. Besides being objects of intense 
study, these phenomena were used, in most ingenious ways, as new 
tools to probe deeper into matter than had ever been possible before. 
For example, the so-called alpha particles emanating from radioactive 
, substances were perceived to be high-speed projectiles of subatomic 

size that could be used'to explore the interior of the atom. They could 
be fired at atoms, and from the way they were deflected one could 
draw conclusions about the atoms’ structure. 

This exploration of the atomic and subatomic world brought scien- 
tists in contact with a strange and unexpected reality that shattered the 
foundations of their world view and forced them to think in entirely 
new ways. Nothing like that had ever happened before in science. Rev- 
olutions like those of Copernicus and Darwin had introduced pro- 
found changes in the general conception of the universe, changes that 
were shocking to many people, but the new concepts themselves were 
not difficult to grasp. In the twentieth century, however, physicists 
faced, for the first time, a serious challenge to their ability to under- 
stand the universe. Every time they asked nature a question in an 
atomic experiment, nature answered with a paradox, and the more 
they tried to clarify the situation, the sharper the paradoxes became. In 
their struggle to grasp this new reality, scientists became painfully 
aware that their basic concepts, their language, and their whole way of 
thinking were inadequate to describe atomic phenomena. Their prob- 
lem was not only intellectual but involved an intense emotional and 
existential experience, as vividly described by Werner Heisenberg: “I 
remember discussions with Bohr which went through many hours till 

_very late at night and ended almost in despair; and when at the end of 
the discussion I went alone for a walk in the neighboring park I re- 
peated to myself again and again the question: Can nature possibly be 
so absurd as it seemed to us in these atomic experiments?””? 

It took these physicists a long time to accept the fact that the para- 
doxes they encountered are an essential aspect of atomic physics, and 
to realize that they arise whenever one tries to describe atomic phe- 
nomena in terms of classical concepts. Once this was perceived, the 
physicists began to learn to ask the right questions and to avoid con- 
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tradictions. As Heisenberg says, “They somehow got into the spirit of 
the quantum theory,”? and finally they found the precise and consis- 
tent mathematical formulation of that theory. Quantum theory, or 
quantum mechanics as it is also called, was formulated during the first 
three decades of the century by an international group of physicists in- 
cluding Max Planck, Albert Einstein, Niels Bohr, Louis De Broglie, 
Erwin Schrédinger, Wolfgang Pauli, Werner Heisenberg, and Paul 
Dirac. These men joined forces across national borders to shape one of 
the most exciting periods of modern science, one that saw not only 
brilliant intellectual exchanges but also dramatic human conflicts, as 
well as deep personal friendships, among the scientists. 

Even after the mathematical formulation of quantum theory was 
completed, its conceptual framework was by no means easy to accept. 
Its effect on the physicists’ view of reality was truly shattering. The 
new physics necessitated profound changes in concepts of space, time, 
matter, object, and cause and effect; and because these concepts are so 
fundamental to our way of experiencing the world, their transforma- 
tion came as a great shock. To quote Heisenberg again, “The violent 
reaction to the recent development of modern physics can only be un- 
derstood when one realizes that here the foundations of physics have 
started moving; and that this motion has caused the feeling that the 
ground would be cut from science.” 

Einstein experienced the same shock when he was:confronted with 
the new concepts of physics, and he described his feelings in terms very 
similar to Heisenberg’s: “All: my attempts to adapt the theoretical 
foundation of physics to this [new type of] knowledge failed com- 
pletely. It was as if the ground had been pulled out from under one, 
with no firm foundation to be seen anywhere, upon which one could 
have built.’”* . 

Out of the revolutionary changes in our concepts of reality that were 
brought about by modern physics, a consistent world view is now 
emerging. This view is not shared by the entire physics community, 
but is being discussed and elaborated by many leading physicists whose 
interest in their science goes beyond the technical aspects of their re- 
search. These scientists are deeply interested in the philosophical im- 
plications of modern physics and are trying in an open-minded way to 
improve their understanding of the nature of reality. 

In contrast to the mechanistic Cartesian view of the world, the 
world view emerging from modern physics can be characterized by 
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words like organic, holistic, and ecological. It might, also be called a 
systems view, in the sense of general systems theory.” The universe is 
no longer seen as a machine, made up of a multitude of objects, but 
has to be pictured as one indivisible, dynamic whole whose parts are 
essentially interrelated and can be understood only as patterns of a 
cosmic process. 

The basic concepts underlying this world view of modern physics 
are discussed in the following pages. I described this world view in de- 
tail in The Tao of Physics, showing how it is related to the views held 
in mystical traditions, especially those of Eastern mysticism. Many 
physicists, brought up, as I was, in a tradition that associates mysticism 
with things vague, mysterious, and highly unscientific, were' shocked at 
having their ideas compared to those of mystics.° Fortunately, this at- 
titude is now changing. As Eastern thought has begun to interest a sig- 
nificant number of people, and meditation is no longer viewed with 
ridicule or suspicion, mysticism is being taken seriously even within 
the scientific community. An increasing number of scientists are aware 
that mystical thought provides a consistent and relevant philosophical 
background to the theories of contemporary science, a conception 
of the world in which the scientific discoveries of men and women 
can be in perfect harmony with their spiritual aims and religious 


beliefs. 


The experimental investigation of atoms at the beginning of the 
century yielded sensational and totally unexpected results. Far from 
being the hard, solid particles of time-honored theory, atoms turned 
out to consist of vast regions of space in which extremely small parti- 
cles—the electrons—moved around the nucleus. A few years later 
quantum theory made it clear that even the subatomic particles—the 
electrons and the protons and neutrons in the nucleus—were nothing 
like the solid objects of classical physics. These subatomic units of 
matter are very abstract entities which have a dual aspect. Depending 
on how we look at them, they appear sometimes as particles, some- 
times as waves; and this dual nature is also exhibited by light, which 
can take the form of electromagnetic waves or particles. The particles 
of light were first called “quanta” by Einstein—hence the origin of the 
term “quantum theory”—and are now known as photons. 

This dual nature of matter and of light is very strange. It seems im- 
possible to accept that something can be, at the same time, a particle, 
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an entity confined to a very small volume, and a wave, which is spread 
out over a large region of space. And yet this is exactly what physicists 
had to accept. The situation seemed hopelessly paradoxical until it was 
realized that the terms “particle” and “wave” refer to classical con- 
cepts which are not fully adequate to describe atomic phenomena. An 
electron is neither a particle nor a wave, but it may show particle-like 
aspects in some situations and wave-like aspects in others. While it acts 
like a particle, it is capable of developing its wave nature at the expense 
of its particle nature, and vice versa, thus undergoing continual trans- 
formations from particle to wave and from wave to particle. This 
means that neither the electron nor any other atomic “‘object”” has any 
intrinsic properties independent of its environment. The properties it 
shows—particle-like or wave-like—will depend on the experimental sit- 
uation, that is, on the apparatus it is forced to interact with.’ 

It was Heisenberg’s great achievement to express the limitations of 
classical concepts in a precise mathematical form, which is known as 
the uncertainty principle. It consists of a set of mathematical relations 
that determine the extent to which classical concepts can be applied to 
atomic phenomena; these relations stake out the limits of human 
imagination in the atomic world. Whenever we use classical -terms— 
particle, wave, position, velocity—to describe atomic phenomena, we 
find that there are pairs of concepts, or aspects, which are interrelated 
and cannot be defined simultaneously in a precise way. The more we 
emphasize one aspect in our description the more the other aspect be- 
comes uncertain, and the precise relation between the two is given by 
the uncertainty principle. 

For a better understanding of this relation between pairs of classical 
concepts, Niels Bohr introduced the notion of complementarity. He 
considered the particle picture and the wave picture two complemen- 
tary descriptions of the same reality, each of them only partly correct 
and having a limited range of application. Both pictures are needed to 
give a full account of the atomic reality, and both are to be ‘applied 
within the limitations set by the uncertainty principle. The notion of 
complementarity has become an essential part of the way physicists 
think about nature, and Bohr has often suggested that it might also be 
a useful concept outside the field of physics. Indeed, this seems to be 
true, and we shall come back to it in discussions of biological and psy- 
chological phenomena. Complementarity has already been used exten- 
sively in our survey of the Chinese yin/yang terminology, since the yin 
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and yang opposites are interrelated in a polar, or complementary, way. 
Clearly the modern concept of complementarity is reflected in ancient 
Chinese thought, a fact that made a deep impression on Niels Bohr.* 
The resolution of the particle/wave paradox forced physicists to ac- 
cept an aspect of reality that called into question the very foundation 
of the mechanistic world view—the concept of the reality of matter. At 
the subatomic level, matter does not exist with certainty at definite 
places, but rather shows ‘“‘tendencies to exist,” and atomic events do 
not occur with certainty at definite times and in definite ways, but 
rather show “tendencies to occur.” In the formalism of quantum me- 
chanics, these tendencies are expressed as probabilities and are asso- 
ciated with quantities that take the form of waves; they are similar to 
the mathematical forms used to describe, say, a vibrating guitar string, 
or sound wave. This is how particles can be waves at the same time. 
They are not “real” three-dimensional waves like water waves or sound 
waves. They are “probability waves”—abstract mathematical quanti- 
ties with all the characteristic properties of waves—that are related to 
the probabilities of finding the particles at particular points in space 
and at particular times. All the laws of atomic physics are expressed in 
terms of these probabilities. We can never predict an atomic event 
with certainty; we can only predict the likelihood of its happening. 


The discovery of the dual aspect of matter and of the fundamental 
tole of probability has demolished the classical notion of solid objects. 
At the subatomic level, the solid material objects of classical physics 
dissolve into wave-like patterns of probabilities. These patterns, fur- 
thermore, do not represent probabilities of things, but rather probabil- 
ities of interconnections. A careful analysis of the process of observa- 
tion in atomic physics shows that the subatomic particles have rio 
meaning as isolated entities but can be understood only as intercon- 
nections, or correlations, between various processes of observation and 
measurement. As Niels Bohr wrote, “Isolated material particles are ab- 
stractions, their properties being definable and observable only through 
their interaction with other systems.” : 

Subatomic particles, then, are not “things” but are interconnections 
between “things,” and these “things,” in turn, are interconnections 
between other “things,” and so on. In quantum theory you never end 
up with “things”; you always deal with interconnections. 

This is how modern physics reveals the basic oneness of the uni- 
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verse. It shows that we cannot decompose the world into indepen- 
dently existing smallest units. As we penetrate into matter, nature does 
not show us any isolated basic building blocks, but rather appears as a 
complicated web of relations between the various parts of a unified 
whole. As Heisenberg expresses it, “The world thus appears as a com- 
plicated tissue of events, in which connections of different kinds alter- 
nate or overlap or combine and thereby determine the texture of the 
whole.”! 

The universe, then, is a unified whole that can to some extent be di- 
vided into separate parts, into objects made of molecules and atoms, 
themselves made of particles. But here, at the level of particles, the 
notion of separate parts breaks down. The subatomic particles—and 
therefore, ultimately, all parts of the universe—cannot be understood 
as isolated entities but must be defined through their interrelations. 
Henry Stapp, of the University of California, writes, “An elementary 
particle is not an independently existing unanalyzable entity. It is, in 
essence, a set of relationships that reach outward to other things.’”!! 

This shift from objects to relationships has far-reaching implications 
for science as a whole. Gregory Bateson even argued that relationships 
should be used as a basis for all definitions, and that this should be 
taught to our children in elementary school.” Any thing, he believed, 
should be defined not by what it is in itself, but by its relations to other 
things. 

In quantum theory the fact that atomic phenomena are determined 
by their connections to the whole is closely related to the fundamental 
role of probability.!? In classical physics, probability is used whenever 
the mechanical details involved in an event are unknown. For example, 
when we throw a die, we could—in principle—predict the outcome if 
we knew all the details of the objects involved: the exact composition 
of the die, of the surface on which it falls, and so on. These details are 
called local variables because they reside within the objects involved. 
Local variables are important in atomic and subatomic physics too. 
Here they are represented by connections between spatially separated 
events through signals—particles and networks of particles—that re- 
spect the usual laws of spatial separation. For example, no signal can 
be transmitted faster than the speed of light. But beyond these local 
‘connections are other, nonlocal connections that are instantaneous and 
cannot be predicted, at present, in a precise mathematical way. These 
nonlocal connections are the essence of quantum reality. Each event is 
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influenced by the whole universe, and although we cannot describe 
this influence in detail, we recognize some order that can be expressed 
in terms of statistical laws. 

Thus probability is used in classical and quantum physics for similar 
reasons. In both cases there are “hidden” variables, unknown to us, 
and this ignorance prevents us from making exact predictions. There is 
a crucial difference, however. Whereas the hidden variables in classical 
physics are local mechanisms, those in quantum physics are nonlocal; 
they are instantaneous connections to the universe as a whole. In the 
ordinary, macroscopic world nonlocal connections are relatively unim- 
portant, and thus we can speak of separate objects and formulate the 
laws of physics in terms of certainties. But as we go to smaller dimen- 
sions, the influence of nonlocal connections becomes stronger; here 
the laws of physics can be formulated only in terms of probabilities, 
and it becomes more and more difficult to separate any part of the uni- 
verse from the whole. 

Einstein could never accept the existence of nonlocal connections 
and the resulting fundamental nature of probability. This was the sub- 
ject of the historic debate in the 1920s with Bohr, in which Einstein 
expressed his opposition to Bohr’s interpretation of quantum theory in 
the famous metaphor “God does not play dice.”!* At the end of the 
debate, Einstein had to admit that quantum theory, as interpreted by 
Bohr and Heisenberg, formed a consistent system of thought, but he 
remained convinced that a deterministic interpretation in terms of 
local hidden variables would be found some time in the future. 

Einstein’s unwillingness to accept the consequences of the theory 
that his earlier work had helped to establish is one of the most fascinat- 
ing episodes in the history of science. The essence of his disagreement 
with Bohr was his firm belief in some external reality, consisting of in- 
dependent spatially separated elements. This shows that Einstein’s 
philosophy was essentially Cartesian. Although he initiated the revolu- 
tion of twentieth-century science and went far beyond Newton in his 
theory of relativity, it seems that Einstein, somehow, could not bring 
himself to go beyond Descartes. This kinship between Einstein and 
Descartes is even more intriguing in view of Einstein’s attempts, to- 
ward the end of his life, to construct a unified field theory by geome- 
trizing physics along the lines of his general theory of relativity. Had 
these attempts been successful, Einstein could well have said, like Des- 
cartes, that his entire physics was nothing other than geometry. 
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In his attempt to show that Bohr’s interpretation of quantum theory 
was inconsistent, Einstein devised a thought experiment that has be- 
come known as the Einstein-Podolsky-Rosen (EPR) experiment. 
Three decades later John Bell derived a theorem, based on the EPR 
experiment, which proves that the existence of local hidden variables is 
inconsistent with the statistical predictions of quantum mechanics.’° ” 
Bell’s theorem dealt a shattering blow to Einstein’s position by show- 
ing that the Cartesian conception of reality as consisting of separate 
parts, joined by local connections, is incompatible with quantum the- 
ory. 
The EPR experiment provides a fine example of a situation in which 
a quantum phenomenon clashes with our deepest intuition of reality. 
It-is thus ideally suited to show the difference between classical and 
quantum concepts. A simplified version of the experiment involves two 
spinning electrons, and, if we are to grasp the essence of the situation, 
it is necessary to understand some properties of electron spin.!” The 
classical image of a spinning tennis ball is not fully adequate to de- 
scribe a spinning subatomic particle. Particle spin is in a sense a rota- 
tion about the particle’s own axis, but, as always in subatomic physics, 
this classical concept is limited. In the case of an electron, the parti- 
cle’s spin is restricted to two values: the amount of spin is always the 
same, but the particle can spin in one or the other direction, for a given 
axis of rotation. Physicists often denote these two values of spin by 
“up” and “down,” assuming the electron’s axis of rotation, in this 
case, to be vertical. 

The crucial property of a spinning electron, which cannot be under- 
stood in terms of classical ideas, is the fact that its axis of rotation can- 
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not always be defined with certainty. Just as electrons show tendencies 
to exist in certain places, they also show tendencies to spin about cer- 
tain axes. Yet whenever a measurement is performed for any axis of ro- 
tation, the electron will be found to spin in one or the other direction 
about that axis. In other words, the particle acquires a definite axis of 
rotation in the process of measurement, but before the measurement is 
taken, it cannot generally be said to spin about a definite axis; it merely 
has a certain tendency, or potentiality, to do so. 

With this understanding of electron spin we can now examine the 
EPR experiment and Bell’s theorem. To set up the experiment, any 
one of several methods is used to put two electrons in a state in which 
their total spin is zero, that is, they are spinning in opposite directions. 
Now suppose the two particles in this system of total spin zero are 
made to drift apart by some process that does not affect their spins. As 
they go off in opposite directions, their combined spin will still be zero, 
and once they are separated by a large distance, their individual spins 
are measured. An important aspect of the experiment is the fact that 
the distance between the two particles at the time of the measurement 
is macroscopic. It can be arbitrarily large; one particle may be in Los 
Angeles and the other in New York, or one on the earth and the other 
on the moon. ‘ 

Suppose now that the spin of particle 1 is measured along a vertical 
axis and is found to be “up.” Because the combined spin of the two 
particles is zero, this measurement tells us that the spin of particle 2 
must be “down.” Similarly, if we choose to measure the spin of parti- 
cle 1 along a horizontal axis and find it to be “tight,” we know that in 
that case the spin of particle 2 must be “left.” Quantum theory tells us 
that in a system of two particles having total spin zero, the spins of the 
particles about any axis will always be correlated—will be opposite— 
even though they exist only as tendencies, or potentialities, before the 
measurement is taken. This correlation means that the measurement 
of the spin of particle 1, along any axis, provides an indirect measure- 
ment of the spin of particle 2 without in any way disturbing that parti- 
cle. 

The paradoxical aspect of the EPR experiment arises from the fact 
that the observer is free to choose the axis of measurement. Once this 
_ choice is made, the measurement transforms the tendencies of the 
particles to spin about various axes into certainties. The crucial point is 
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that we can choose our axis of measurement at the last minute, when 
the particles are already far apart. At the instant we perform our mea- 
surement on particle 1, particle 2, which may be thousands of miles 
away, will acquire a definite spin—“up” or “down” if we have chosen 
a vertical axis, “left” or “right” if we have chosen a horizontal axis. 
How does particle 2 know which axis we have chosen? There is no 
time for it to receive that information by any conventional signal. 

This is the crux of the EPR experiment, and this is where Einstein 
disagreed with Bohr. According to Einstein, since no signal can travel 
faster than the speed of light, it is therefore impossible that the mea- 
surement performed on one particle will instantly determine the di-. 
rection of the other particle’s spin, thousands of miles away. According 
to Bohr, the two-particle system is an indivisible whole, even if the 
particles are separated by a great distance; the system cannot be ana- 
lyzed in terms of independent parts. In other words, the Cartesian view 
of reality cannot be applied to the two electrons. Even though they are 
far apart in space, they are nevertheless linked by instantaneous, non- 
local connections. These connections are not signals in the Einsteinian 
sense; they transcend our conventional notions of information transfer. 
Bell’s theorem supports Bohr’s interpretation of the two particles as an 
indivisible whole and proves rigorously that Einstein’s Cartesian view 
is incompatible with the laws of quantum theory. As Stapp sums up 
the situation; “The theorem of Bell proves, in effect, the profound 
truth that the world is either fundamentally lawless or fundamentally 
inseparable.” 8 


The fundamental role of nonlocal connections and of probability in 
atomic physics implies a new notion of causality that is likely to have 
profound implications for all fields of science. Classical science was 
constructed by the Cartesian method of analyzing the world into parts 
and arranging those parts according to causal laws. The resulting de- 
terministic picture of the universe was closely related to the image of 
nature as a clockwork. In atomic physics, such a mechanical and deter- 
ministic picture is no longer possible. Quantum theory has shown us 
that the world cannot be analyzed into independently existing isolated 
elements. The notion of separate parts—like atoms, or subatomic par- 
ticles—is an idealization with only approximate validity; these parts 
are not connected by causal laws in the classical sense. 
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In quantum theory individual events do not always have a well- 
defined cause. For example, the jump of an electron from one atomic 
orbit to another, or the disintegration of a subatomic particle, may 
occur spontaneously without any single event causing it. We can never 
predict when and how such a phenomenon is going to happen; we can 
only predict its probability. This does not mean that atomic events 
occur in completely arbitrary fashion; it means only that they are not 
_ brought about by local causes. The behavior of any part is determined 
by its nonlocal connections to the whole, and since we do not know 
these connections precisely, we have to replace the narrow classical no- 
tion of cause and effect by the wider concept of statistical causality. 
The laws of atomic physics are statistical laws, according to which the 
probabilities for atomic events are determined by the dynamics of the 
whole system. Whereas in classical mechanics the properties and be- 
havior of the parts determine those of the whole, the situation is re- 
versed in quantum mechanics: it is the whole that determines the be- 
havior of the parts. 

The concepts of nonlocality and statistical causality imply quite 
clearly that the structure of matter is not mechanical. Hence the term 
“quantum mechanics” is very much a misnomer, as David Bohm has 
pointed out.’ In his 1951 textbook on quantum theory Bohm offered 
some interesting speculations on the analogies between quantum pro- 
cesses and thought processes,”? thus carrying further the celebrated 
statement made by James Jeans two decades earlier: “Today there is a 
wide measure of agreement . . . that the stream of knowledge is head- 
ing towards a non-mechanical reality; the universe begins to look more 
like a great thought than like a great machine.” 

The apparent similarities between the structure of matter and the 
structure of mind should not surprise us too much, since human con- 
sciousness plays a crucial role in the process of observation, and in 
atomic physics determines to a large extent the properties of the ob- 
served phenomena. This is another important insight of quantum the- 
ory that is likely to have far-reaching consequences. In atomic physics 
the observed phenomena can be understood only as correlations be- 
tween various processes of observation and measurement, and the end 
of this chain of processes lies always in the consciousness of the human 
observer. The crucial feature of quantum theory is that the observer is 
not only necessary to observe the properties of an atomic phenomenon, 
but is necessary even to bring about these properties. My conscious 


86 


THE NEW PHYSICS 

decision about how to observe, say, an electron will determine the 
electron’s properties to some extent. If I ask it a particle question, it 
will give me a particle answer; if I ask it a wave question, it will give me 
a wave answer. The electron does not have objective properties inde- 
pendent of my mind. In atomic physics the sharp Cartesian division 
between mind and matter, between the observer and the observed, can 
no longer be maintained. We can never speak about nature without, at 
the same time, speaking about ourselves. 

In transcending the Cartesian division, modern physics has not only 
invalidated the classical ideal of an objective description of nature but 
has also challenged the myth of a value-free science. The patterns sci- 
entists observe in nature are intimately connected with the patterns of 
their minds; with their concepts, thoughts, and values. Thus the scien- 
tific results they obtain and the technological applications they investi- 
gate will be conditioned by their frame of mind. Although much of 
their detailed research will not depend explicitly on their value system, 
the larger paradigm within which this research is pursued will never be 
value-free. Scientists, therefore, are responsible for their research not 
only intellectually but also morally. This responsibility has become an 
important issue in many of today’s sciences, but especially so in phys- 
ics, in which the results of quantum mechanics and relativity theory 
have opened up two very different paths for physicists to pursue. They 
may lead us—to put it in extreme terms—to the Buddha or to the 
Bomb, and it is up to each of us to decide which path to take. 


The conception of the universe as an interconnected web of rela- 
tions is one of two major themes that recur throughout modern phys- 
ics. The other theme is the realization that the cosmic web is intrinsi- 
cally dynamic. The dynamic aspect of matter arises in quantum theory 
as a consequence of the wave nature of subatomic particles, and is even 
more central in relativity theory, which has shown us that the being of 
matter cannot be separated from its activity. The properties of its basic 
patterns, the subatomic particles, can be understood only in a dynamic 
context, in terms of movement, interaction, and transformation. 

The fact that particles are not isolated entities but wave-like proba- 
bility patterns implies that they behave in a very peculiar way. When- 
ever a subatomic particle is confined to a small region of space, it reacts 
to this confinement by moving around. The smaller the region of con- 
finement, the faster the particle will “jiggle” around in it. This behav- 
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ior is a typical “quantum effect,” a Sale of the subatomic world 
which has no analogy in macroscopic physics: the more a particle is 
confined, the faster it will move around.”? This tendency of particles to 
react to confinement with motion implies a fundamental “restless- 
ness”’ of matter which is characteristic of the subatomic world. In this 
world most of the material particles are confined; they are bound to the 
molecular, atomic, and nuclear structures, and therefore are not at rest 
but have an inherent tendency to move about. According to quantum 
theory, matter is always restless, never quiescent. To the extent that 
things can be pictured to be made of smaller constituent-—molecules, 
atoms, and particles—these constituents are in a state of continual 
motion. Macroscopically, the material objects around us may seem 
passive and inert, but when we magnify such a “dead” piece of stone 
or metal, we see that it. is full of activity. The closer we look at it, the 
more alive it appears. All the material objects in our environment are 
made of atoms that link up with each other in various ways to form an 
enormous variety of molecular structures which are not rigid and mo- 
tionless but vibrate according to their temperature and in harmony 
with the thermal vibrations of their environment. Inside the vibrating 
atoms the electrons are bound to the atomic nuclei by electric forces 
that try to keep them as close as possible, and they respond to this con- 
finement by whirling around extremely fast. In the nuclei, finally, pro- 
tons and neutrons are pressed into a minute volume by the strong nu- 
clear forces, and consequently race about at unimaginable velocities. 

Modern physics thus pictures matter not at all as passive and inert 
but as being in a continuous dancing and vibrating motion whose 
thythmic patterns are determined by the molecular, atomic, and nu- 
clear configurations. We have come to realize that there are no static 
structures in nature. There is stability, but this stability is one of dy- 
namic balance, and the further we penetrate into matter the more we 
need to understand its dynamic nature to understand its patterns. 

In this penetration into the world of submicroscopic dimensions, a 
decisive point is reached in the study of atomic nuclei in which the ve- 
locities of protons and neutrons are often so high that they come close 
to the speed of light. This fact is crucial for the description of their in- 
teractions, because any description of natural phenomena involving 
such high velocities has to take the theory of relativity into account. To 
understand the properties and interactions of subatomic particles we 
need a framework that incorporates not only quantum theory but also 
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relativity theory; and it is relativity theory that reveals the dynamic na- 
ture of matter to its fullest extent. 

Einstein’s theory of relativity has brought about a drastic change in 
our concepts of space and time. It has forced us to abandon the classi- 
cal ideas of an absolute space as the stage of physical phenomena and 
absolute time as a dimension separate from space. According to Ein- 
stein’s theory, both space and time are relative concepts, reduced to 
the subjective role of elements of the language a particular observer 
uses to describe natural phenomena. To provide an accurate descrip- 
tion of phenomena involving velocities close to the speed of light, a 
“relativistic” framework has to be used, one that incorporates time 
with the three space coordinates, making it a fourth coordinate to be 
specified relative to the observer. In such a framework space and time 
are intimately and inseparably connected and form a four-dimensional 
continuum called “space-time.” In relativistic physics, we can never 
talk about space without talking about time, and vice versa. 

Physicists have now lived with relativity theory for many years and 
have become thoroughly familiar with its mathematical formalism. 
Nevertheless, this has not helped our intuition very much. We have no 
direct sensory experience of the four-dimensional space-time, and 
whenever this relativistic reality manifests itself{—that is, in all situa- 
tions where high velocities are involved—we find it very hard to deal 
with it at the level of intuition and ordinary language. An extreme ex- 
ample of such a situation occurs in quantum electrodynamics, one of 
the most successful relativistic theories of particle physics, in which 
antiparticles may be interpreted as particles moving backward in time. 
According to this theory, the same mathematical expression describes 
either a positron—the antiparticle of the electron—moving from the 
past to the future, or an electron moving from the future to the past. 
Particle interactions can stretch in any direction of four-dimensional 
space-time, moving backward and forward in time just as they move 
left and right in space. To picture these interactions we need four-di- 
mensional maps covering the whole span of time as well as the whole 
region of space. These maps, known as space-time diagrams, have no 
definite direction of time attached to them. Consequently there is no 
“before” and “after” in the processes they picture, and thus no linear 
relation of cause and effect. All events are interconnected, but the con- 
nections are not causal in the classical sense. 

Mathematically there are no problems with this interpretation of 
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particle interactions, but when we want to express it in ordinary Jan- 
guage we run into serious difficulties, since all our words refer to the 
conventional notions of time and are inappropriate to describe relativ- 
istic phenomena. Thus relativity theory has taught us the same lesson 
as quantum mechanics. It has shown us that our common notions of 
reality are limited to our ordinary experience of the physical world and 
have to be abandoned whenever we extend this experience. 


The concepts of space and time are so basic for our description of 
natural phenomena that their radical modification in relativity theory 
entailed a modification of the whole framework we use in physics to 
describe nature. The most important consequence of the new rtelativis- 


_tic framework has been the realization that mass is nothing but a form 


& 


of energy. Even an object at rest has energy stored in its mass, and the 
relation between the two is given by Einstein’s famous equation 
E=mc’,c being the speed of light. 

Once it is seen to be a form of energy, mass is no longer required to 
be indestructible, but can be transformed into other forms of energy. 
This happens continually in the collision processes of high-energy 
physics, in which material particles are created and destroyed, their 
masses being transformed into energy of motion and vice versa. The 
collisions of subatomic particles are our main tool for studying their 
properties, and the relation between mass and energy is essential for 
their description. The equivalence of mass and energy has been veri- 
fied innumerable times and physicists have become completely famil- 
iar with it—so familiar, in fact, that they measure the masses of parti- 
cles in the corresponding energy units. 

The discovery that mass is a form of energy has had a profound in- 
fluence on our picture of matter and has forced us to modify our con- 
cept of a particle in an essential way. In modern physics, mass is no 
longer associated with a material substance, and hence particles are not 
seen as consisting of any basic “stuff,” but as bundles of energy. En- 
ergy, however, is associated with activity, with processes, and this im- 
plies that the nature of subatomic particles is intrinsically dynamic. To 
understand this better we must remember that these particles can be 
conceived only in relativistic terms, that is, in terms of a framework 
where space and time are fused into a four-dimensional continuum. In 
such a framework the particles can no longer be pictured as small bil- 
liard balls, or small grains of sand. These images are inappropriate not 
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only because they represent particles as separate objects, but also be- 
cause they are static, three-dimensional images. Subatomic particles 
must be conceived as four-dimensional entities in space-time. Their 
forms have to be understood dynamically, as forms in space and time. 
Particles are dynamic patterns, patterns of activity which have a space 
aspect and a time aspect. Their space aspect makes them appear as ob- 
jects with a certain mass, their time aspect as processes involving the 
equivalent energy. Thus the being of matter and its activity cannot be 
separated; they are but different aspects of the same space-time reality. 
The relativistic view of matter has drastically affected not only our 
conception of particles, but also our picture of the forces between 
these particles. In a relativistic description of particle’interactions, the 
forces between the particles—their mutual attraction or repulsion— 
are pictured as the exchange of other particles. This concept is very 
difficult to visualize, but it is needed for an understanding of sub- 
atomic phenomena. It links the forces between constituents of matter 
to the properties of other constituents of matter, and thus unifies the 
two concepts, force and matter, which had seemed to be fundamen- 
tally different in Newtonian physics. Both force and matter are now 
seen to have their common origin in the dynamic patterns that we call 
particles. These energy patterns of the subatomic world form the stable 
nuclear, atomic, and molecular structures which build up matter and 
give it its macroscopic solid aspect, thus making us believe that it is 
made of some material substance. At the macroscopic level this notion 
of substance is a useful approximation, but at the atomic level it no 
longer makes sense. Atoms consist of particles, and these particles are 
not made of any material stuff. When we observe them we never see 
any substance; what we observe are dynamic patterns continually 
changing into one another—the continuous dance of energy. 


The two basic theories of modern physics have thus transcended the 
principal aspects of the Cartesian world view and of Newtonian phys- 
ics. Quantum theory has shown that subatomic particles are not iso- 
lated grains of matter but are probability patterns, interconnections in 
an inseparable cosmic web that includes the human observer and her* 

* The feminine pronoun is used here as a general reference to a person who may be 
a woman or a man. Similarly, I shall occasionally use the masculine pronoun as a gen- 


eral reference, including both men and women. I think this the best way to avoid 
being either sexist or awkward. 
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consciousness. Relativity theory has made the cosmic web come alive, 
so to speak, by revealing its intrinsically dynamic character; by showing 
that its activity is the very essence of its being. In modern physics, the 
image of the universe as a machine has been transcended by a view of 
it as one indivisible, dynamic whole whose parts are essentially interre- 
lated and can be understood only as patterns of a cosmic process. At the 
subatomic level the interrelations and interactions between the parts of 
the whole are more fundamental than the parts themselves. There is 
motion but there are, ultimately, no moving objects; there is activity 
but there are no actors; there are no dancers, there is only the dance. 


Current research in physics aims at unifying quantum mechanics 
and relativity theory in a complete theory of subatomic particles. We 
have not yet been able to formulate such a complete theory, but we do 
have several partial theories, or models, which describe certain aspects 
of subatomic phenomena very well. At present there are two different 
kinds of “quantum-telativistic” theories in particle physics that have 
been successful in different.areas. The first are a group of quantum 
' field theories which apply to electromagnetic and weak interactions; 
the second is the theory known as S-matrix theory, which has been suc- 
cessful in describing the strong interactions.**? Of these two ap- 
proaches, S-matrix theory is more relevant to the theme of this book, 
since it has deep implications for science as a whole. 

The philosophical foundation of S-matrix theory is known as the 
bootstrap approach. Geoffrey Chew proposed it in the early 1960s, and 
he and other physicists have used it to develop a comprehensive theory 
of strongly interacting particles, together with a more general philoso- 
phy of nature. According to this bootstrap philosophy, nature cannot 
be reduced to fundamental entities, like fundamental building blocks 
of matter, but has to be understood entirely through self-consistency. 
All of physics has to follow uniquely from the requirement that its 
components be consistent with one another and with themselves. This 
idea cofstitutes a radical departure from the traditional spirit of basic 
research in physics which had always been bent on finding the funda- 
mental constituents of matter. At the same time it is the culmination 
of the conception of the material world as an interconnected web of 
relations that emerged from quantum theory. The bootstrap philoso- 
phy not only abandons the idea of fundamental building blocks of 
matter, but accepts no fundamental entities whatsoever—no funda- 
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mental constants, laws, or equations. The universe is seen as a dynamic 
web of interrelated events. None of the properties of any part of this 
web is fundamental; they all follow from the properties of the other 
parts, and the overall consistency of their interrelations determines the 
structure of the entire web. 

The fact that the bootstrap approach does not accept any funda- 
mental entities makes it, in my opinion, one of the most profound sys- 
tems of Western thought, raising it to the level of Buddhist or Taoist 
philosophy.”* At the same time it is a very difficult approach to phys- 
ics, one that has been pursued by only a small minority of physicists. 
The bootstrap philosophy is too foreign to traditional ways of thinking 
to be seriously appreciated yet, and this lack of appreciation extends 
also to S-matrix theory. It is curious that although the basic concepts 
of the theory are used by all particle physicists whenever they analyze 
the results of particle collisions and compare them to their theoretical 
predictions, not a single Nobel prize has so far been awarded to any of 
the outstanding physicists who contributed to the development of 
S-matrix theory over the past two decades. 

In the framework of S-matrix theory, the bootstrap approach at- 
tempts to derive all properties of particles and their interactions 
uniquely from the requirement of self-consistency. The only “funda- 
mental” laws accepted are a few very general principles that are re- 
quired by the methods of observation and are essential parts of the sci- 
entific framework. All other aspects of particle physics are expected to 
emerge as a necessary consequence of self-consistency. If this approach 
can be carried out successfully, the philosophical implications will be 
very profound. The fact that all the properties of particles are deter- 
mined by principles closely related to the methods of observation 
would mean that the basic structures of the material world are deter- 
mined, ultimately, by the way we look at this world; that the observed 
patterns of matter are reflections of patterns of mind. 

The phenomena of the subatomic world are so complex that it is by 
no means certain whether a complete, self-consistent theory will ever 
be constructed, but one can envisage a series of partly successful 
models of smaller scope. Each of them would be intended to cover 
only a part of the observed phenomena and would contain some unex- 
plained aspects, or parameters, but the parameters of one model might 
be explained by another. Thus more and more phenomena could grad- 
ually be covered with ever increasing accuracy by a mosaic of inter- 
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locking models whose net number of unexplained parameters keeps 
decreasing. The adjective “bootstrap” is thus never appropriate for any 
individual model, but can be applied only to a combination of mutu- 
ally consistent models, none of which is any more fundamental than 
the others. Chew explains succinctly: “A physicist who is able to view 
any number of different partially successful models without favoritism 
is automatically a bootstrapper.””° 

Progress in S-matrix theory was steady but slow until several impor- 
tant developments of recent years resulted in a major breakthrough, 
which made it quite likely that the bootstrap program for the strong 
interactions will be completed in the near future, and that it may also 
be extended successfully to the electromagnetic and weak interac- 
tions.”’ These results have generated great enthusiasm among S-matrix 
theorists and are likely to force the rest of the physics community to 
reevaluate its attitudes toward the bootstrap approach. 

The key element of the new bootstrap theory of subatomic particles 
is the notion of order as a new and important aspect of particle physics. 
Order, in this context, means order in the interconnectedness of sub- 
atomic processes. Since there are various ways in which subatomic 
events can interconnect, one can define various categories of order. 
The language of topology—well known to mathematicians but never 
before applied to particle physics—is used to classify these categories 
of order. When this concept of order is incorporated into the mathe- 
matical framework of S-matrix theory, only a few special categories of 
ordered relationships turn out to be consistent with that framework. 
The resulting patterns of particle interactions are precisely those ‘ob- 
served in nature. 

The picture of subatomic particles that emerges from the bootstrap 
theory canbe summed up in the provocative phrase “Every particle 
consists of all other particles.” It must not be imagined, however, that 
each of them contains all the others in a classical, static sense. Sub- 
atomic particles are not separate entities but interrelated energy pat- 
terns in an ongoing dynamic process. These patterns do not “contain” 
one another but rather “involve” one another in a way that can be 
given a precise mathematical meaning but cannot easily be expressed 
in words. 

The emergence of order as a new and central concept in particle 
physics has not only led to a major breakthrough in S-matrix theory, 
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but may well have great implications for science as a whole. The signif- 
icance of order in subatomic physics is still obscure, and the extent to 
which it can be incorporated into the S-matrix framework is not yet 
fully known, but it is intriguing to remind ourselves that the notion of 
order plays a very basic role in the scientific approach to reality and is a 
crucial aspect of all methods of observation. The ability to recognize 
order seems to be an essential aspect of the rational mind; every per- 
ception of a pattern is, in a sense, a perception of order. The clarifica- 
tion of the concept of order in a field of research where patterns of 
matter and. patterns of mind are increasingly being recognized as re- 
flections of one another promises to open fascinating frontiers of 
knowledge. 

Further extensions of the bootstrap approach in subatomic physics 
will eventually have to go beyond the present framework of S-matrix 
theory, which has been deyeloped specifically to describe the strong in- 
teractions. To enlarge the bootstrap program a more general frame- 
work will have to be found, in which some of the concepts that are 
now accepted without explanation will have to be “bootstrapped,” 
derived from overall self-consistency. These may include our concep- 
tion of macroscopic space-time and, perhaps, even our conception of 
human consciousness. Increased use of the bootstrap approach opens 
up the unprecedented possibility of being forced to include the study 
of human consciousness explicitly in future theories of matter. The 
question of consciousness has already arisen in quantum theory in 
connection with the problem of observation and measurement, but the 
pragmatic formulation of the theory scientists use in their research 
does not refer to consciousness explicitly. Some physicists argue that 
consciousness may be an essential aspect of the universe, and that we 
may be blocked from further understanding of natural phenomena if 
we insist on excluding it. 

At present there are two approaches in physics that come very close 
to dealing with consciousness explicitly. One is the notion of order in 
Chew’s S-matrix theory; the other is a theory developed by David 
Bohm, who follows a much more general and more ambitious ap- 
proach.” Bohm’s starting point is the notion of “unbroken whole- 
ness,” and his aim is to explore the order he believes to be inherent in 
the cosmic web of relations at a deeper, “nonmanifest” level. He calls 
this order “implicate,” or “enfolded,” and describes it with the anal- 
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ogy of a hologram, in which each part, in some sense, contains the 
whole.”? If any part of a hologram is illuminated, the entire image will 
be reconstructed, although it will show less detail than the image ob- 
tained from the complete hologram. In Bohm’s view the real world is 
structured according to the same general principles, with the whole 
enfolded in each of its parts. 

Bohm realizes that the hologram is too static to be used as a scien- 
tific model for the implicate order at the subatomic level. To express 
the essentially dynamic nature of reality at this level he has coined the 
term “holomovement.” In his view the holomovement is a dynamic 
phenomenon out of which all forms of the material universe flow. The 
aim of his approach is to study the order enfolded in this holomove- 
ment, not by dealing with the structure of objects, but rather with the 
structure of movement, thus taking into account both the unity and 
the dynamic nature of the universe. To understand the implicate order 
Bohm has found it necessary to regard consciousness as an éssential 
feature of the holomovement and to take it into account explicitly in 
his theory. He sees mind and matter as being interdependent and cor- 
related, but not causally connected. They are mutually enfolding pro- 
jections of a higher reality which is neither matter nor consciousness. 

Bohm’s theory is still tentative, but there seems to be an intriguing 
kinship, even at this preliminary stage, between his theory of the im- 
plicate order and Chew’s S-matrix theory. Both approaches are based 
on a.view of the world as a dynamic web of relations; both attribute a 
central role to the notion of order; both use matrices to represent 
change and transformation, and topology to classify categories of 
order. Finally, both theories recognize that consciousness may well be 
an essential aspect of the universe that will have to be included in a 
future theory of physical phenomena. Such a future theory may well 
arise from the. merging of Bohm’s and Chew’s theories, which repre- 
sent two of the most imaginative and philosophically profound con- 
temporary approaches to physical reality. 


My presentation of modern physics in this chapter has been in- 
fluenced by my personal beliefs and allegiances. I have emphasized 
certain concepts and theories that are not yet accepted by the majority 
of physicists, but that I consider significant philosophically, of great 
importance for the other sciences and for our culture as a whole. Every 
contemporary physicist, however, will accept the main theme of the 
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presentation—that modern physics has transcended the mechanistic 
Cartesian view of the world and is leading us to a holistic and intrinsi- 
cally dynamic conception of the universe. 

This world view of modern physics is a systems view, and it is con- 
sistent with the systems approaches that are now emerging in other 
fields, although the phenomena studied by these disciplines are gen- 
erally of a different nature and require different concepts. In tran- 
scending the metaphor of the world as a machine, we also have to 
abandon the idea of physics as the basis of all science. According to the 
bootstrap or systems view of the world, different but mutually consis- 
tent concepts may be used to describe different aspects and levels of 
reality, without the need to reduce the phenomena of any level to 
those of another. 

Before I describe the conceptual framework for such a multidisci- 
plinary, holistic approach to reality, we may find it useful to see how 
the other sciences have adopted the Cartesian world view and have 
modeled their concepts and theories after those of classical physics. 
The limitations of the Cartesian paradigm in the natural and social sci- 
ences can also be brought to light, and their exposure is intended to 
help scientists and nonscientists change their underlying philosophies 
in order to participate in the current cultural transformation. 
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While the new physics was developing in the twentieth century, the 
mechanistic Cartesian world view and the principles of Newtonian 
physics maintained their strong influence on Western scientific think- 
ing, and even today many scientists still hold to the mechanistic para- 
digm, although physicists themselves have gone beyond it. 

However, the new conception of the universe that has emerged from 
modern physics does not mean that Newtonian physics is wrong, or 
that quantum theory, or relativity theory, is tight. Modern science has 
come to realize that all scientific theories are approximations to the 
true nature of reality; and that each theory is valid for a certain range 
of phenomena. Beyond this range it no longer gives a satisfactory de- 
scription of nature, and new theories have to be found to replace the 
old one, or, rather, to extend it by improving the approximation. Thus 
scicntists construct a sequence of limited and approximate theories, or 
“models,” each more accurate than the previous one but none of them 
representing a complete and final account of natural phenomena. 
Louis Pasteur said it beautifully: “Science advances through tentative 
answers to a series of more and more subtle questions which reach 
deeper and deeper into the essence of natural phenomena.”! 

The question, then, will be: How good an approximation is the 
Newtonian model as a basis for various sciences, and where are the 
limits of the Cartesian world view in those fields? In physics the mech- 
anistic paradigm had to be abandoned at the level of the very small (in 
atomic and subatomic physics) and the level of the very large (in astro- 


101 


THE INFLUENCE OF CARTESIAN-NEWTONIAN THOUGHT 


physics and cosmology). In other fields the limitations may be‘of differ- 
ent kinds; they need not be connected with the dimensions of the phe- 
nomena to be described. What we are concerned with is not so much 
the application of Newtonian physics to other phenomena, but rather 
the application of the mechanistic world view on which Newtonian 
physics is based. Each science will need to find out the limitations of 
this world view in each context. 

In biology the Cartesian view of living organisms as machines, con- 
structed from separate parts, still provides the dominant conceptual 
framework. Although Descartes’ simple mechanistic biology could not 
be carried very far and had to be modified considerably during the 
subsequent three hundred years, the belief that all aspects of living or- 


. ganisms can be understood by reducing them to their smallest constit- 


uents, and by studying the mechanisms through which these interact, 
lies at the very basis of most contemporary biological thinking. This 
passage from a current textbook on modern biology is a clear expres- 
sion of the reductionist credo: “One of the acid tests of understanding 
an object is the ability to put it together from its component parts. Ul- 
timately, molecular biologists will attempt to subject their understand- 
ing of cell structure and function to this sort of test by trying to synthe- 
size a cell.” 

Although the reductionist approach has been extremely successful 
in biology, culminating in the understanding of the chemical nature of 
genes, the basic units of heredity, and in the unraveling of the genetic 
code, it nevertheless has its severe limitations. As the eminent biologist 
Paul Weiss has observed, ; 


We can assert definitely . . . on the basis of strictly empirical investiga- 
tions, that the sheer reversal of our prior analytic dissection of the uni- 
verse by putting the pieces together again, whether in reality or just in 
our minds, can yield no complete explanation of the behavior of even 
the most elementary living system.? 


This is what most contemporary biologists find hard:to admit. Carried 
away by the successes of the reductionist method, most notable te- 
cently in the field of genetic engineering, they tend to believe that it is 
the only valid approach, and they have organized biological research 
accordingly. Students are not encouraged to develop integrative con- 
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cepts, and research institutions direct their funds almost exclusively to- 
ward the solution of problems formulated within the Cartesian frame- 
work. Biological phenomena that cannot be explained in reductionist 
terms are deemed unworthy of scientific investigation. Consequently 
biologists have developed very curious ways of dealing with living orga- 
nisms. As the distinguished biologist and human ecologist René 
Dubos has pointed out, they usually feel most at ease when the thing 
they are studying is no longer living.‘ 

It is not easy to determine the precise limitations of the Cartesian 
approach to the study of living organisms. Most biologists, being fer- 
vent reductionists, are not even interested in discussing this question, 
and it has taken me a long time and considerable effort to find out 
where the Cartesian model breaks down.’ The problems that biologists 
cannot solve today, apparently because of their narrow, fragmented 
approach, all seem to be related to the function of living systems as 
wholes and to their interactions with their environment. For example, 
the integrative action of the nervous system remains a profound mys- 
tery. Although neuroscientists have been able to clarify many aspects 
of brain functioning, they still do not understand how neurons* work 
together—how they integrate themselves into the functioning of the 
whole system. In fact such a question is hardly ever asked. Biologists 
are busy dissecting the human body down to its minute components, 
and in doing so are gathering an impressive amount of knowledge 
about its cellular and molecular mechanisms, but they still do not 
know how we breathe, regulate our body temperature, digest, or focus 
our attention. They know some of the nervous circuits, but most of the 
integrative actions remain to be understood. The same is true of the 
healing of wounds, and the nature and pathways of pain also remain 
largely mysterious. ; 

An extreme case of integrative activity that has fascinated scientists 
throughout the ages but has, so far, eluded all explanation is the phe- 
nomenon of embryogenesis—the formation and development of the 
embryo—which involves an orderly series of processes through which 
cells specialize to form the different tissues and organs of the adult 
body. The interaction of each cell with its environment is crucial to 


* Neurons are nerve cells that have the ability to receive and transmit nervous im- 
pulses. 
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these processes, and the whole phenomenon is a result of the integral , 


coordinating activity of the entire organism—a process far too complex 
to lend itself to reductionist analysis. Thus embryogenesis is consid- 
ered a highly interesting but quite unrewarding topic for biological re- 
search. 

The reason why most biologists are not concerned with the limita- 
tions of the reductionist approach is understandable. The Cartesian 
method has brought spectacular progress in certain areas and con- 
tinues to produce exciting results. The fact that it is inappropriate for 
solving other problems has left these problems neglected, if not out- 
right shunned, even though the proportions of the field as a whole are 
thereby severely distorted. 

How, then, is this situation going to change? I believe that the 
change will come through medicine. The functions of a living orga- 
nism that do not lend themselves to a reductionist description—those 
representing the organism’s integrative activities and its interactions 
with the environment—are precisely the functions that are crucial for 
the organism’s health. Because Western medicine has adopted the re- 
ductionist approach of modern biology, adhering to the Cartesian divi- 
sion and neglecting to treat the patient as a whole person, physicians 
now find themselves unable to understand, or to cure, many of 
today’s major illnesses. There is a growing awareness among them that 
many of the problems our medical system faces stem from the reduc- 
tionist model of the human organism on which it is based. This is rec- 


e 


ognized not only by physicians but also, and even more so, by nurses _ 


and other health professionals, and by the public at large. There is al- 
ready considerable pressure on physicians to go beyond the narrow, 
mechanistic framework of contemporary medicine and develop a 
broader, holistic approach to health. 

Transcending the Cartesian model will amount to a major revolu- 
tion in medical science, and since current medical research is closely 
linked to research in biology—both conceptually and in its organiza- 
tion—such a revolution is bound to have a strong impact’on the fur- 
ther development of biology. To see where this development may lead, 
it is useful to review the evolution of the Cartesian model in the his- 
tory of biology. Such a historical perspective also shows that the associ- 
ation of biology with medicine is not something new but goes back to 
ancient times and has been an important factor throughout its his- 
tory. 
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The two outstanding Greek physicians, Hippocrates and Galen, 
both contributed decisively to the biological knowledge of antiquity 
and remained authoritative figures for medicine and biology through- 
out the Middle Ages. During the medieval era, when the Arabs be- 
came the custodians of Western science and dominated all its disci- 
plines, biology was again advanced by physicians, the most famous 
being Rhazes, Avicenna, and Averroés, all of whom were also out- 
standing philosophers. During that time Arab alchemists, whose sci- 
ence was traditionally associated with medicine, were the first to at- 
tempt chemical analyses of living matter and, in doing so, became the 
precursors of modern biochemists. 

The close association between biology and medicine continued 
through the Renaissance and into the modern era, where decisive ad- 
vances in the life sciences were achieved again and again by scientists 
with medical backgrounds. Thus Linnaeus, the great classifier of the 
eighteenth century, was not only a botanist and zoologist but also a 
physician, and in fact botany itself developed from the study of plants 
with healing powers. Pasteur, though not a physician himself, laid the 
foundations of microbiology that were to revolutionize medical sci- . 
ence. Claude Bernard, the founder of modern physiology, was a physi- 
cian; Matthias Schleiden and Theodor Schwann, the originators of cell 
theory, had medical degrees, and so did Rudolf Virchow, who formu- 
lated cell theory in its modern form. Lamarck had medical training, 
and Darwin also studied medicine, albeit with very little success. 
These are just a few examples of the constant interplay between biol- 
ogy and medicine which is continuing in our time, where a significant 
proportion of funds for biological research is provided by medical in- 
stitutions. It is quite likely, therefore, that medicine and biology will 
once more be revolutionized together when biomedical researchers rec- 
ognize the need to go beyond the Cartesian paradigm to make further 
progress in the understanding of health and illness. 

The Cartesian model of biology has had many failures and many 
successes since the seventeenth century. Descartes created an uncom- 
promising image of living organisms as mechanical systems and thus 
established a rigid conceptual framework for subsequent research in 
physiology, but he did not spend much time on physiological observa- 
tion or experiments and left it to his followers to work out the details of 
the mechanistic view of life. The first to be successful in this attempt 
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was Giovanni Borelli, a student of Galileo, who managed to explain 
some basic aspects of muscle action in mechanistic terms. But the 
great triumph of seventeenth-century physiology came when William 
Harvey applied the mechanistic model to the phenomenon of blood 
circulation and solved what had been the most fundamental and diffi- 
cult problem in physiology since ancient times. His treatise, On the 
Movement of the Heart, gives a lucid description of all that could be 
known of the blood system in terms of anatomy and hydraulics with- 
out the aid of a microscope. It represents the crowning achievement of 
mechanistic physiology and was praised as such with great enthusiasm 
by Descartes himself. 

Inspired by Harvey’s success, the physiologists of his time tried to 
apply the mechanistic method to describe other bodily functions, such 
as digestion and metabolism, but all their attempts were dismal fail- 
ures. The phenomena physiologists tried to explain—often with the 
help of grotesque mechanical analogies—involved chemical and elec- 
trical processes that were unknown at the time and could not be de- 
scribed in mechanical terms. Although chemistry did not advance very 
far in the seventeenth century, there was a school of thought, rooted in 
alchemical tradition, that tried to explain the functioning of living or- 
ganisms in terms of chemical processes. The originator of this school 
was Paracelsus von Hohenheim, a sixteenth-century medical pioneer 
and extremely successful healer, half sorcerer and half scientist, and al- 
together a most extraordinary figure in the history of medicine and bi- 
ology. Paracelsus, who practiced his medicine as an art and an occult 
science based on alchemical concepts, believed that life was.a chemical 
process and that disease was the result of an imbalance in the body 
- chemistry. Such a view of illness was far too revolutionary for the sci- 
ence of his time and had to wait several hundred years to gain broad 
acceptance. 

In the seventeenth century physiology was divided into two oppos- 
ing camps. On the one side were the followers of Paracelsus, who 
called themselves “iatrochemists”* and believed. that physiological 
functions could be explained in chemical terms. On the other side 
were those known as “iatromechanists,” who followed the Cartesian 
approach and held that mechanical principles were the basis of all bod- 


’ * From the Greek iatros (“physician”). 
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ily functions. The mechanists, of course, were in the majority and con- 
tinued to construct elaborate mechanical models which were often 
patently false but adhered to the paradigm that dominated seven- 
teenth-century scientific thought. 

This situation changed considerably in the eighteenth century, 
which saw a series of important discoveries in chemistry, including the 
discovery of oxygen and Antoine Lavoisier’s formulation of the mod- 
ern theory of combustion. The “father of modern chemistry” also 
demonstrated that respiration is a special form of oxidation and thus 
confirmed the relevance of chemical processes to the functioning of 
living organisms. At the end of the eighteenth century a further di- 
mension was added to physiology when Luigi Galvani demonstrated 
that the transmission of nerve impulses was associated with an electric 
current. This discovery led Alessandro Volta to the study of electricity 
and thus became the source of two new sciences, neurophysiology and 
electrodynamics. 

All these developments raised physiology to a new level of sophisti- 
cation. The simplistic mechanical models of living organisms were 
abandoned, but the essence of the Cartesian idea survived. Animals 
were still machines, although they were much more complicated than 
mechanical clockworks, involving chemical and electrical phenomena. 
Thus biology ceased to be Cartesian in the sense of Descartes’ strictly 
mechanical image of living organisms, but it remained Cartesian in the 
wider sense of attempting to reduce all aspects of living organisms to 
the physical and chemical interactions of their smallest constituents. 
At the same time the strict mechanistic physiology found its most 
forceful and elaborate expression in the polemical treatise Man a Ma- 
chine, by La Mettrie, which remained famous well beyond the eigh- 
teenth century. La Mettrie abandoned the mind-body dualism of Des- 
cartes, denying that humans were essentially different from animals 
and comparing the human organism, including its mind, to an intri- 
cate clockwork: 


Does one need more . . . to prove that Man is but an Animal, or an as- 
semblage of springs which all wind up one another in such a way that 
one cannot say at which point of the human circle Nature has 
begun? ... Indeed, I am not mistaken; the human body is a clock, but 
immense and constructed with such ingenuity and skill that if the wheel 
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whose function it is to mark the seconds comes to a halt, that of the 
minutes turns and continues its course.’ 


La Mettrie’s extreme materialism generated many debates and con- 
troversies, some of which reached into the twentieth century. As a 
young biologist Joseph Needham wrote an essay in defense of La Met- 
trie, published i in 1928 and entitled, like La Mettrie’s original, Man a 
Machine.* Needham made it clear that for him—at least at that 
time—-science was to be identified with the mechanistic Cartesian ap- 
proach. “Mechanism and materialism,” he wrote, “lie at the founda- 
tion of scientific thought,” and he explicitly included the study of 
mental phenomena in such a science: “I by no means accept the opin- 
ion that the phenomena of the mind are not amenable to 
physico-chemical description. All that we shall ever know of them sci- 
entifically will be mechanistic . . .”! 

Toward the end of his essay Needham summed up his position on 
the scientific view of human nature with the forceful statement: “In 
science, man is a machine; or if he is not, then he is nothing at all.” 
Nevertheless, Needham later left the field of biology to become one of 
the leading historians of Chinese science and, as such, an ardent advo- 
cate of the organismic world view that is the basis of Chinese thought. 

It would be foolish to categorically deny Needham’s claim that sci- 
entists will be able, some day, to describe all biological phenomena in 
terms of the laws of physics and chemistry, or rather, as we would say 
today, in terms of biophysics and biochemistry. But this does not mean 
that these laws will be based on the view of living organisms as ma- 
chines. To say so would be restricting science to Newtonian science. 
To understand the essence of living systems, scientists—whether in 
biophysics, biochemistry, or any other discipline concerned with the 
study of life—will have to abandon the reductionist belief that com- 
plex organisms can be described completely, like machines, in terms of 
the properties and behavior of their constituents. This should be easier 
to do today than in the 1920s, since the reductionist approach has had 
to be abandoned even in the study of inorganic matter. 


In the history of the Cartesian model in the life sciences, the nine- 
teenth. century brought i impressive new developments because of the 
remarkable advances in many areas of biology. The nineteenth century 
is best known for the establishment of the theory of evolution, but it 
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. also saw the formulation of cell theory, the beginning of modern em- 
bryology, the rise of microbiology, and the discovery of the laws of he- 
redity. Biology was now firmly grounded in physics and chemistry, and 
scientists devoted all their efforts to the search for physicochemical ex- 
planations of life. 

One of the most powerful generalizations in all of biology was the 
recognition that all animals and plants are composed of cells. It 
marked a decisive turn in the biologists’ understanding of body struc- 
ture, inheritance, fertilization, development and differentiation, evolu- 
tion, and many other characteristics of life. The term “cell” was coined 
by Robert Hooke in the seventeenth century to describe various min- 
ute structures he saw through the newly invented microscope, but the 
development of a proper cell theory was a slow and gradual process 
that involved the work of many researchers and culminated in the 
nineteenth century, when biologists thought that they had definitely 
found the fundamental units of life. This belief gave the Cartesian 
paradigm a new meaning. From now on, all functions of a living orga- 
nism had to be understood in terms of its cells. Rather than reflecting 
the organization of the organism as a whole, biological functions were 
seen as the results of the interactions between the cellular building 
blocks. 

Understanding the structure and functioning of cells involves a 
problem that has become characteristic of all modern biology. The or- 
ganization of a cell has often been compared to that of a factory, where 
different parts are manufactured at different sites, stored in interme- 
diate facilities, and transported to assembly plants to be combined into 
finished products that are either used up by the cell itself or exported 
to other cells. Cell biology has made enormous progress in under- 
standing the structures and functions of many of the cell’s subunits, 
but it has remained largely ignorant about the coordinating activities 
that integrate those operations into the functioning of the cell as a 
whole. The complexity of this problem is increased considerably by the 
fact that, unlike those of a human-made factory, the equipment and 
machinery of a cell are not permanent fixtures but are periodically dis- 
assembled and rebuilt, always according to specific patterns and in har- 
mony with the overall dynamics of cell functioning. Biologists have 
come to realize that cells are organisms in their own right, and they are 
becoming increasingly aware that the integrative activities of these liv- 
ing systems—especially the balancing of their interdependent meta- 
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bolic* pathways and cycles—cannot be understood within the reduc- 
tionist framework. 

The invention of the microscope in the seventeenth century had 
opened up a new dimension for biology, but the instrument was not 
fully exploited until the nineteenth century, when various technical 
problems with the old lens system were finally solved. The newly per- 
fected microscope generated an entire new field of research, microbiol- 
ogy, which revealed an unsuspected richness and complexity of living 
organisms of microscopic dimensions. Research in this field was dom- 
inated by the genius of Louis Pasteur, whose penetrating insights and 
clear formulations made a lasting impact on chemistry, biology, and 
medicine. 

(With the use of ingenious experimental techniques, Pasteur was 
able to clarify a question that had agitated biologists throughout the 
eighteenth century, the question of the origin of life. Since ancient 
times it had been the common belief that life, at least in its lower 
forms, could arise spontaneously from nonliving matter. During the 
seventeenth and eighteenth centuries that idea—known as “spontane- 
ous generation” —was questioned, but the argument could not be set- 
tled until Pasteur demonstrated conclusively, with a series of clearly 
designed and rigorous experiments, that any microorganisms which de- 
veloped under suitable conditions came from other microorganisms. It 
was Pasteur who brought to light the immense variety of the organic 
world at the level of the very small. In particular he was able to estab- 
lish the role of bacteria in certain chemical processes, such as fermen- 
tation, and thus helped to lay the foundations of the new science of 
biochemistry. : 

After twenty years of research on bacteria, Pasteur turned to the 
study of diseases in higher animals and achieved another major ad- 
vance—the demonstration of a definite’ correlation between germst 
and disease. Although this discovery had a tremendous impact on the 
development of medicine, the exact nature of the correlation between 
bacteria and disease is still widely misunderstood. Pasteur’s “germ the- 
ory of disease,” in its simplistic and reductionist interpretation, meant 

* Metabolism, from the Greek metabolé (“change”), denotes the sum of chemical 
changes occurring in living organisms, and in particular in cells, that are necessary to 
sustain life. 

t “Germ” and “microbe” are early synonyms for the now generally used term “mi- 


croorganism”; “bacterium” denotes a large group of microorganisms and “bacillus” 
refers to a particular kind of bacterium. 
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that biomedical researchers tended to regard bacteria as the only cause 
of disease. Consequently, they became obsessed with the identification 
of microbes and with the illusory goal of designing “magic bullets,” 
drugs that would destroy specific bacteria without damaging the rest of 
the organism. 

The reductionist view of disease eclipsed an alternative theory that 
had been taught a few decades earlier by Claude Bernard, a celebrated 
physician who is generally considered the founder of modern physiol- 
ogy. Although Bernard, adhering to the paradigm of his time, saw the 
living organism as “‘a machine which necessarily works by virtue of the 
physico-chemical properties of its constituent elements,”!” his view of 
physiological functions was much subtler than those of his contem- 
poraries. He insisted on the close and intimate relation between an or- 
ganism and its environment, and was the first to point out that there 
was also a milieu intéricur, an internal environment in which the 
organs and tissues of the organism lived. Bernard observed that in a 
healthy organism this milieu intérieur remains essentially constant, 
even when the external environment fluctuates considerably. This dis- 
covery led him to formulate the famous dictum: “The constancy of the 
internal environment is the essential condition of independent life.” 

Claude Bernard’s strong emphasis on internal balance as a condition 
for health could not hold its ground against the rapid spread of the re- 
ductionist view of disease among biologists and physicians. The impor- 
tance of his theory was rediscovered only in the twentieth century, 
when researchers became more aware of the crucial role of the en- 
vironment in biological phenomena. Bernard’s concept of the con- 
stancy of the internal environment has now been further elaborated 
and has led to the important notion of homeostasis, a word coined by 
the neurologist Walter Cannon to denote the tendency of living orga- 
nisms to maintain a state of internal balance.’* 


The theory of evolution was biology’s major contribution to the his- 
tory of ideas in the nineteenth century. It forced scientists to abandon 
_the Newtonian picture of the world as a machine that had emerged 
fully constructed from the hands of its Creator, and to replace it with 
the concept of an evolving and ever changing system. This did not, 
however, lead biologists to modify the reductionist paradigm; on the 
contrary, they concentrated on fitting the Darwinian theory into the 
Cartesian framework. They were extremely successful in explaining 
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many of the physical and chemical mechanisms of heredity, but were 
unable to understand the essential nature of development and evolu- 
tion. 

The first theory of evolution was formulated by Jean Baptiste La- 
marck, a self-taught scientist who invented the word “biology” and 
turned to the study of animal species at the age of almost fifty. La- 
marck observed that animals changed under environmental pressure, 
and he believed that they could pass on these changes to their off- 
spring. This passing on of acquired characteristics was for him the 
_main mechanism of evolution. Although it turned out that Lamarck 
_ was wrong in that respect,!° his recognition of the phenomenon of 
evolution—the emergence of new biological structures in the history of 
species—was a revolutionary insight that profoundly affected all subse- 
quent scientific thought. 

In particular, Lamarck had a strong influence on Charles Darwin, 
who started his scientific career as a geologist but became interested in 
biology during an expedition to the Galapagos Islands, where he ob- 
served the great richness and variety of island fauna. These observa- 
tions stimulated Darwin to speculate about the effect of geographical. 
isolation on the formation of species and led him, eventually, to the 
formulation of his theory of evolution. Other major influences on Dar- 
win’s thought were the evolutionary ideas of geologist Charles Lyell, 
. and the economist Thomas Malthus’ idea of a competitive struggle for 
survival. Out of these observations and studies emerged the twin con- 
cepts on which Darwin based his theory—the concept of chance varia- 
tion, later to.be called random mutation, and the idea of natural selec- 
tion through the “survival of the fittest.” 

Darwin published his theory of evolution in 1859 in his monumen- 
tal On the Origin of Species and completed it twelve years later with 
The Descent of Man, in which the concept of evolutionary transfor- 
mation of one species into another is extended to include human 
beings. Here Darwin showed that his ideas about human traits were 
strongly colored by the patriarchal bias of his time, in spite of the revo- 
lutionary nature of his theory. He saw the typical male as strong, brave, 
and intelligent; the typical female was passive, weak in body, and defi- 
cient in brains. “Man,” he wrote, “is more courageous, pugnacious, 
and energetic than woman, and has more inventive genius.” 

Although Darwin’s concepts of chance variation and natural selec- 
tion were to remain the cornerstones of modern evolutionary theory, it 
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soon became clear that chance variations, as envisaged by Darwin, 
could never explain the emergence of new characteristics in the evolu- 
tion of species. Nineteenth-century views of heredity were based on the 
assumption that the biological characteristics of an individual repre- 
sented a “blend” of those of its parents, with both parents contributing _ 
more or less equal parts to the mixture. This meant that an offspring of 
a-parent with a useful chance variation would inherit only 50 percent 
of the new characteristic, and would be able to pass on only 25 percent 
of it to the next generation. Thus the new characteristic would be di- 
luted rapidly, with very little chance of establishing itself through natu- 
ral selection. Darwin himself recognized that this was a serious flaw in 
his theory for which he had no remedy. 

It is ironic that the solution to Darwin’s problem was discovered by 
Gregor Mendel only a few years after the publication of the Darwinian 
theory, but was ignored until the rediscovery of Mendel’s work at the 
turn of the century. From his careful experiments with garden peas, 
Mendel deduced that there were “units of heredity”’—later to be 
called genes—that did not blend in the process of reproduction and 
thus become diluted, but were transmitted from generation to genera- 
tion without changing their identity. With this discovery it could be 
assumed that random mutations would not disappear within a few 
generations but would be preserved, to be either reinforced or elimi- 
nated by natural selection. 

Mendel’s discovery not only played a decisive role i in establishing 
the Darwinian theory of evolution but also opened up a whole new 
field of research—the study of heredity through the investigation of 
the chemical and physical nature of genes. William Bateson, a fervent 
advocate and popularizer of Mendel’s work, named this new field “ge- 
netics” at the beginning of the century and introduced many of the 
terms now used by geneticists. He also named his youngest son Greg- 
ory, in Mendel’s honor. 

In the twentieth century genetics became the most active area in bi- 
ological research and provided a strong reinforcement of the Cartesian 
approach to living organisms. It became clear quite early that the ma- 
terial of heredity lay in the chromosomes, those threadlike bodies that 
are present in the nucleus of every cell. Soon thereafter it was recog- 
nized that the genes occupied specific positions within the chromo- 
somes; to be precise, they are arranged along the chromosomes in lin- 
ear order. With these discoveries geneticists believed that they had 
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now pinned down the “atoms of heredity” and proceeded to explain 
the biological characteristics of living organisms in terms of their ele- 
mentary units, the genes, with each gene corresponding to a definite 
hereditary trait. Soon, however, further research showed that a single 
gene may affect a wide range of traits and that, conversely, many sepa- 
tate genes often combine to produce a single trait. Obviously the study 
of the cooperation and integrative activity of genes is of first impor- 
tance, but here too the Cartesian framework has made it difficult to 
deal with these questions. When scientists reduce an integral whole to 
fundamental building blocks—whether they are cells, genes, or ele- 
mentary particles—and try to explain all phenomena in terms of these 
elements, they lose the ability to understand the coordinating activities 
of the whole system. 

Another fallacy of the reductionist approach i in genetics is the belief 
that the character traits of an organism ate uniquely determined by its 
genetic makeup. This “genetic determinism” is a direct consequence 
of regarding living organisms as machines controlled by linear chains 
of cause and effect. It ignores the fact that the organisms are multile- 
veled systems, the genes being embedded in the chromosomes, the 
chromosomes functioning within the nuclei of their cells, the cells in- 
corporated in the tissues, and so on. All these levels are involved in mu- 
tual interactions that influence the organism’s development and result 
ih wide variations of the “genetic blueprint.” 

Similar arguments apply to the evolution of a species. The Darwin- 
ian concepts of chance variation and natural selection are only two as- 
pects of a complex phenomenon that can be understood much better 
within a holistic, or systemic, framework.!® Such a framework is much 
more subtle and useful than the dogmatic position of so-called neo- 
Darwinian theory, forcefully expressed by the geneticist and Nobel lau- 
treate Jacques Monod: 


Chance alone is at the source of every innovation, of all creation in the 
biosphere. Pure chance, absolutely free but blind, at the very root of the 
stupendous edifice of evolution: this central concept of modern biology 
is no longer one among other conceivable hypotheses. It is today the 

- sole conceivable hypothesis, the only one that squares with observed 
and tested fact. And nothing warrants the supposition—or the hope— 
that on this score our position is likely ever to be revised.'” 
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More recently the fallacy of genetic determinism has given rise to a 
widely discussed theory known as sociobiology, in which all social be- 
havior is seen as predetermined by genetic structure.2? Numerous crit- 
ics have pointed out that this view is not only scientifically unsound 
but also quite dangerous. It encourages pseudoscientific justifications 
for racism and sexism by interpreting differences in human behavior as 
genetically preprogrammed and unchangeable.”! 


Although genetics was very successful in clarifying many aspects of 
heredity during the first half of the twentieth century, the exact chemi- 
cal and physical nature of its central concept, the gene, remained a 
mystery. The complicated chemistry of the chromosomes was not un- 
derstood until the 1950s and 1960s, a full century after Darwin and 
Mendel. 

Meanwhile, the new science of biochemistry progressed steadily and 
established the firm belief among biologists that all properties and 
functions of living organisms would eventually be explained in chemi- 
cal and physical terms. This belief was most clearly expressed . by 
Jacques Loeb in The Mechanistic Conception of Life, which had a 
tremendous influence on the biological thinking of its time. “Living or- 
ganisms are chemical machines,” wrote Loeb,”? “possessing the pecu- 
liarity of preserving and reproducing themselves.” To explain the 
functioning of these machines completely in terms of their basic 
- building blocks was for Loeb, as for all reductionists, the essence of the 
scientific approach: ““The ultimate aim of the physica! sciences is the 
visualization of all phenomena in. terms of groupings and displace- 
ments of ultimate particles, and since there is no discontinuity be- 
tween the matter constituting the living and the non-living world, the 
goal of biology can be expressed in the same way.””? 

An extremely unfortunate consequence of the view of living things 
as machines has been excessive use of vivisection* in biomedical and 
behavioral research.“* Descartes himself defended vivisection, believ- 
ing that animals do not suffer and asserting that their cries meant 
nothing more than the creaking of a wheel; today the inhuman prac-’ 
tice of systematically torturing animals still exists in the life sciences. 

* Vivisection, in a broad sense, includes all types of experiments on living animals, 


whether or not cutting is done, and especially those considered to cause distress to the 
subject. 
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In the twentieth century a significant shift occurred in biological re- 
search that may well turn out to be the last step in the reductionist ap- 
proach to the phenomena of life, leading to its greatest triumph and, at 
the same time, to its end. Whereas cells were regarded as the basic 
building blocks of living organisms during the nineteenth century, the 
attention shifted from cells to molecules toward the middle of our 
century, when geneticists began to explore the molecular structure of 
the gene. Their research culminated in the elucidation of the physical 
structure of DNA—the molecular basis of chromosomes—which 
stands as one of the greatest achievements of twentieth-century sci- 
ence. This triumph of molecular biology has led biologists to believe 
that all biological functions can be explained in terms of molecular 
structures and mechanisms, which has considerably distorted research 
in the life sciences. 

In a general sense the term “molecular biology” refers to the study 
- of any biological phenomenon in terms of the molecular structures and 
interactions invelved in it. More specifically, it has come to mean the 
study of the very large biological molecules known as macromolecules.: 
During the first half of the century it became clear that the essential 
constituents of all living cells—the proteins and nucleic acids*—were 
highly complex, chainlike structures containing thousands of atoms. 
The investigation of the chemical properties and exact three-dimen- 
sional form of these large chain molecules became the principal task of 
molecular biology.”° 

The first important step toward a molecular genetics came with the 
discovery that cells contain agents, called enzymes, that can promote 
specific chemical reactions. During the first half of the century bio- 
chemists managed to specify most of the chemical reactions that occur 
in cells, and found out that the most important of these reactions are 
’ essentially the same in all living organisms. Each of them depends cru- 
cially on the presence of a particular enzyme, and thus the study of en- 
zymes became of primary importance. 

During the 1940s geneticists achieved another decisive insight when 
they discovered that the primary function of genes was to control the 
synthesis of enzymes. With this discovery the broad outlines of the he- 
teditary process emerged: genes determine hereditary traits by di- 


* Nucleic acids—the acids found in cell nuclei—are of two basically different 
kinds, known as DNA and RNA. 
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recting the synthesis of enzymes, which in turn promote the chemical 
reactions corresponding to those traits. Although these discoveries rep- 
resented major advances in understanding heredity, the nature of the 
gene remained unknown during this period. Geneticists ignored its 
chemical structure and were unable to explain how it managed to carry 
out its essential functions: the synthesis of enzymes, its own faithful 
replication in the process of cell division, and the sudden permanent 
changes known as mutations. As far as the enzymes were concerned, it 
was known that they were proteins, but their precise chemical struc- 
ture was unknown and so, as a consequence, was the process by which 
enzymes promote chemical reactions. 

This situation changed dramatically over the next two decades, 
which brought the major breakthrough in modern genetics, often re- 
ferred to as the breaking of the genetic code: the discovery of the pre- 
cise chemical structure of genes and enzymes, of the molecular mecha- 
nisms of protein synthesis, and of the mechanisms of gene replication 
and mutation.”° This revolutionary achievement involved tremendous 
struggle and fierce competition, as well as stimulating collaboration, 
among a group of outstanding and highly original men and women, 
the main protagonists being Francis Crick, James Watson, Maurice 
Wilkins, Rosalind Franklin, Linus Pauling, Salvador Luria, and Max 
Delbriick. 

A crucial element in the breaking of the genetic code was the fact 
that physicists moved into biology. Max Delbriick, Francis Crick, 
Maurice Wilkins, and several others had backgrounds in physics before 
they joined the biochemists and geneticists in their study of heredity. 
These scientists brought with them a new rigor, a new perspective, and 
new methods that thoroughly transformed genetic research. The inter- 
est of physicists in biology had begun in the 1930s, when Niels Bohr 
speculated about the relevance of the uncertainty principle and the 
concept of complementarity to biological research.”” Bohr’s specula- 
tions were further elaborated by Delbriick, whose ideas about the phys- 
ical nature of genes led Erwin Schrédinger to write a small book enti- 
tled. What Is Life? This book became a major influence on biological 
thought in the 1940s and was the main reason for several scientists to 
leave physics and turn to genetics. 

The fascination of What Is Life? came from the clear and compel- 
ling way in which Schrédinger treated the gene not as an abstract unit 
but as a concrete physical substance, advancing definite hypotheses 
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about its molecular structure that stimulated scientists to think about 
genetics in a new way. He was the first to suggest that the gene could 
be viewed as an information carrier whose physical structure. corre- 
sponds to a succession of elements in a hereditary code script. 
Schrédinger’s enthusiasm convinced physicists, biochemists, and ge- 
_ neticists that a new frontier of science had opened where great discov- 
eries were imminent. From now on these scientists began to refer to 
themselves as “molecular biologists.” 

The basic structure of the biological molecules was discovered in the 
early 1950s through the confluence of three powerful methods of ob- 
servation—chemical analysis, electron microscopy, and X-ray crystal- 
lography.* The first breakthrough came when Linus Pauling deter- 
mined the structure of the protein molecule. Proteins were known to 
be long chain molecules, consisting of a sequénce of different com- 
pounds, known as amino acids, linked end-to-end. Pauling showed that 
the backbone of the protein structure is coiled in a left-handed or 
right-handed helix, and that the rest of the structure is determined by 
the exact linear sequence of amino acids along this helical path. Sub- 
sequent further studies of the protein molecule showed how the spe- 
cific structure of enzymes allows them to bind the molecules whose 
chemical reactions they promote. 

Pauling’s great success inspired James Watson and Francis Crick to 
concentrate all their efforts on elucidating the structure of DNA, 
which by then had been recognized as the genetic material in the 
chromosomes. After two years of strenuous work, of many false starts 
and great disappointments, Watson and Crick were finally rewarded 
with success. Using the X-ray data of Rosalind Franklin and Maurice 
Wilkins, they were able to determine the precise architecture of DNA, 
which is called the Watson-Crick structure. It is a double helix made 
up of two intertwined, structurally complementary chains. The com- 
pounds arranged on these chains in linear order are complex structures, 
known as nucleotides and existing in four different kinds. 

It took another decade to understand the basic mechanism through 
which the DNA carries out its two fundamental functions: self-replica- 
tion and protein synthesis. This research, again led by Watson and 
Crick, revealed explicitly how genetic information is encoded in the 

* X-ray crystallography, invented in 1912 by Lawrence Bragg, is the method of de- 
termining the orderly array of atoms in molecular structures—originally crystals—by 
analyzing the ways in which X-rays are scattered by those structures. 
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chromosomes. To put it in greatly simplified terms, chromosomes are 
made of DNA molecules exhibiting the Watson-Crick structure. A 
gene is that length of a DNA double helix which specifies the structure 
of a particular enzyme. The synthesis of this enzyme occurs through a 
complicated two-step process involving RNA, the second nucleic acid. 
The elements of the hereditary code script are the four nucleotides 
which embody the genetic information in their aperiodic sequence 
along the chain. This linear sequence of nucleotides in the gene deter- 
mines the linear sequence of amino acids in the corresponding en- 
zyme. In the process of chromosome division, the two chains of the 
double helix separate, and each of them serves as a template for the 
construction of a new complementary chain. Gene mutation is caused 
by a chance error in this duplication process by which one nucleotide is 
substituted for another, resulting in a permanent change in the infor- 
mation carried by the gene. - 

These, then, are the basic elements of what has been hailed as the 
greatest discovery in biology since Darwin’s theory of evolution. Ad- 
vancing to ever smaller levels in their exploration of the phenomena of 
life, biologists found that the characteristics of all living organisms— 
from bacteria to humans—were encoded in their chromosomes in the 
same chemical substance, using the same code script. After two dec- 
ades of intensive research, the precise details of this code had been un- 
raveled. Biologists had discovered the alphabet of a truly universal lan- 
guage of life. 


The spectacular success of molecular biology in the field of genetics 
led scientists to apply its methods to all areas of biology in an attempt 
to solve all problems by reducing them to their molecular level. Thus 
most biologists became fervent reductionists, concerned with molecu- 
lar details. Molecular biology, originally a small branch of the life sci- 
ences, has now become a general, and exclusive, way of thinking that 
has led to a severe distortion of biological research: Funds are directed 
toward quick solutions and fashionable topics, while important theo- 
retical problems that do not lend themselves to the reductionist ap- 
proach are ignored. As Sidney Brenner, one of the leading researchers 
in the field, has noted, “Nobody publishes theory in biology—with few 
exceptions. Instead, they get out the structure of still another pro- 
‘tein.” 

The problems that resisted the reductionist approach of molecular 
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biology became apparent around 1970, when the structure of DNA 
and the molecular mechanisms of heredity were well understood for 
simple single-cell organisms, such as bacteria, but had still to. be 
worked out for multicellular organisms. This brought biologists face to 
face with the problems of cell development and differentiation that 
had been eclipsed during the unraveling of the genetic code. In the 
very early stages of the development of higher organisms, the number 
of their cells goes from one to two, to four, to eight, to sixteen, and so 
on. As the genetic information is thought to be identical in each cell, 
how can it happen that cells specialize in different ways, becoming 
muscle cells, blood cells, bone cells, nerve cells, and so on? This basic 
problem of development, which appears in many variations through- 
out biology, clearly shows the limitations of the reductionist approach. 
Today’s biologists know the precise structure of a few genes, but they 
know very little of the ways in which genes communicate and cooper- 
ate in the development of an organism—how they interact, how they 
are grouped together, when they are switched on and off and in what 
order. Biologists know the alphabet of the genetic code but have al- 
most no idea of its syntax. It is now apparent that only a small percent- 
age of the DNA—less than 5 percent—is used to specify proteins; all 
the rest may well be used for integrative activities about which biolo- 
gists are likely to remain ignorant as long as they adhere to their reduc- 
tionist models. 

The other area in which the limitations of the reductionist approach 
are quite apparent is the field of neurobiology. The higher nervous sys- 
tem is a holistic system par excellence whose integrative activities can- 
not be understood by reducing them to molecular mechanisms. At the 
same time, nerve cells are the largest cells and thus easiest to study. 
Neuroscientists may therefore be the first to propose holistic models of 
brain functioning to explain phenomena like perception, memory, and 
pain, which cannot be understood within the current reductionist 
framework. We shall see that some attempts in this direction have al- 
ready been made, and promise exciting new perspectives. To go be- 
yond the current reductionist approach, biologists will need to ac- 
knowledge that, as Paul Weiss has put it, “there is no phenomenon in 
a living system that is not molecular, but there is none that is only mo- 
lecular either.”*? This will require a much broader conceptual frame- 
work than the one biology uses today. The biologists’ spectacular ad- 
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vances have not broadened their basic philosophy; the Cartesian para- 
digm still dominates the life sciences. 

A comparison between biology and physics is appropriate here. In 
the study of heredity, the period before 1940 is often called “classical 
genetics,” as distinguished from the “modern genetics” of the subse- 
quent decades. These terms probably derive from an analogy with the 
transition from classical to modern physics at the turn of the century.” 
As the atom was an indivisible unit of unknown structure in classical 
physics, so was the gene in classical genetics. But this analogy breaks 
down in a significant respect. The exploration of the atom has forced 
physicists to revise their basic concepts about the nature of physical re- 
ality in a radical way. The result of this revision is a coherent dynamic 
theory, quantum mechanics, which transcends the principal concepts 
of Cartesian-Newtonian science. In biology, on the other hand, the ex- 
ploration of the gene has not led to a comparable revision of basic con- 
cepts, nor has it resulted in a universal dynamic theory. There is no 
unifying framework that would enable biologists to overcome the frag- 
mentation of their science by evaluating the relative importance of re- 
search problems and recognizing how they irtterrelate. The only frame- 
work used for such an evaluation is still the Cartesian, in which living 
organisms are seen as physical and biochemical machines, to be ex- 
plained completely in terms of their molecular mechanisms. 

However, a few leading biologists of our time have expressed the 
feeling that molecular biology may be reaching the end of its useful- 
ness. Francis Crick, who has dominated the field from the very begin- 
ning, acknowledges the severe limitations of the molecular approach in 
trying to understand basic biological phenomena: 


In one way, you could say all the genetic and molecular biological work 
of the last sixty years could be considered as a long interlude . .. Now 
that that program has been completed, we have come full circle—back 
to the problems ... left behind unsolved. How does a wounded orga- 
nism regenerate to exactly the same structure it had before? How does * 
the egg form the organism?! 


What is needed, to solve these problems, is a new paradigm; a new di- 
mension of concepts transcending the Cartesian view. It is likely that 
the systems view of life will form the conceptual background of this 
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new biology, as Sidney Brenner seems to indicate, without saying so 
explicitly, in some recent speculations about the future of his science: 


I think in the next twenty-five years we are going to have to teach biolo- 
gists another language ... I don’t know what it’s called yet; nobody 
knows. But what one is aiming at, I think, is the fundamental problem 
of the theory of elaborate systems . . . And here there is a grave problem 
of levels: it may be wrong to believe that all the logic is at the molecular 
level. We may need to get beyond the clock mechanisms.” 
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Throughout the history of Western science the development of biol- 
ogy has gone hand in hand with that of medicine. Naturally then, the 
mechanistic view of life, once firmly established in biology, has also 
dominated the attitudes of physicians toward health and illness. The 
influence of the Cartesian paradigm on medical thought resulted in 
the so-called biomedical model,* which constitutes the conceptual 
foundation of modern scientific medicine. The human body is re- 
garded as a machine that can be analyzed in terms of its parts; disease 
is seen as the malfunctioning of biological mechanisms which are stud- 
ied from the point of view of cellular and molecular biology; the doc- 
tor’s role is to intervene, either physically or chemically, to correct the 
malfunctioning of a specific mechanism. Three centuries after Des- 
cartes, the science of medicine is still based, as George Engel writes, on 
“the notion of the body as a machine, of disease as the consequence of 
breakdown of the machine, and of the doctor’s task as repair of the 
machine.” 

-By concentrating on smaller and smaller fragments of the body, 
modern medicine often loses sight of the patient as a human being, 
and by reducing health to mechanical functioning, it is no longer able 
to deal with the phenomenon of healing. This is perhaps the most seri- 


* The biomedical model is often simply called the medical model. However, I shall 
use the term “biomedical” to distinguish it from conceptual models of other medical 
systems, such as the Chinese. 
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ous shortcoming of the biomedical approach. Although every practic- 
ing physician knows that healing is an essential aspect of all medicine, 
the phenomenon is considered outside the scientific framework; the 
term “healer” is viewed with suspicion, and the concepts of health and 
healing are generally not discussed in medical schools. 

The reason for the exclusion of the phenomenon of healing from 
biomedical science is evident. It is a phenomenon that cannot be un- 
derstood in reductionist terms. This applies to the healing of wounds, 
and even more to the healing of illnesses, which generally involve a 
complex interplay among the physical, psychological, social, and en- 
vironmental aspects of the human condition. To reincorporate the no- 
tion of healing into the theory and practice of medicine, medical sci- 
ence will have to transcend its narrow view of health and illness. This 
does not mean that it will have to be less scientific. On the contrary, by 
broadening its conceptual basis it will become more consistent with 
recent developments in modern science. 

Health and the phenomenon of healing have meant different things 
in different ages. The concept of health, like the concept of life, cannot 
be defined precisely, and in fact, the two are closely related. What is 
meant by health depends on one’s view of the living organism and its 
relation to its environment. As this view changes from one culture to 
another, and from one era to another, the notions of health also 
change. The broad concept of health that will be needed for our cul- 
tural transformation—a concept that includes individual, social, and 
ecological dimensions—will require a systems view of living organisms 
and, correspondingly, a systems view of health.? To begin with, the 
definition of health given by the World Health Organization in the 
preamble of its charter may be useful: “Health is a state of complete 
physical, mental and social well-being and not merely the absence of 
disease or infirmity.” 

Although the WHO definition is somewhat unrealistic, picturing 
health as a static state of perfect well-being, rather than a continually 
changing and evolving process, it conveys the holistic nature of health, 
which has to be grasped if we are to understand the phenomenon of 
healing. Through the ages healing has been practiced by folk healers 
who are guided by traditional wisdom that sees illness as a disorder of 
the whole person, involving not only the patient’s body but his mind; 
his self-image, his dependence on the physical and social environment, 
as well as his relation to the cosmos and the deities. These healers, who 
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still treat the majority of patients throughout the world, follow many 
different approaches, which are holistic to different degrees, and they 
use a wide variety of therapeutic techniques. What they have in com- 
mon is that they never restrict themselves to purely physical phenom- 
ena, as the biomedical model does. Through rituals and ceremonies 
they attempt to influence the patient’s mind, relieving the apprehen- 
sion that is always a significant component of illness and helping the 
patient to stimulate the natural healing powers that all living orga- 
nisms possess. These healing ceremonies usually involve an intense re- 
lationship between healer and patient and are often interpreted in 
terms of supernatural forces channeled through the healer. 

In modern scientific terms we could say that the healing process rep- 
resents the coordinated response of the integrated organism to stressful 
environmental influences. This view of healing implies a number of ~ 
concepts that transcend the Cartesian division and cannot be formu- 
lated adequately within the framework of current medical science. Be- 
cause of this, biomedical researchers tend to disregard the practices of 
folk healers and are reluctant to admit their effectiveness. Such “medi- 
cal scientism” makes them forget that the art of healing is an essential 
aspect of all medicine, and that even our scientific medicine had to rely 
on it almost exclusively until a few decades ago, having little else to 
offer in terms of specific methods of treatment before that time. 

Western medicine emerged from a large reservoir of folk healing and 
subsequently spread to the rest of the. world, where it became trans- 
formed to various degrees but still retained its basic biomedical ap- 
- proach. With the global extension of the biomedical system, several 
writers have abandoned the terms “Western,” “scientific,” or “mod- 
ern,” and are now referring to it as “cosmopolitan medicine.”* But the 

“cosmopolitan” medical system is only one among many others. Most 
societies show a pluralism of medical systems and medical beliefs, with 
no sharp dividing line between one system and another. In addition to 
cosmopolitan medicine and folk medicine, or folk healing, many cul- 
tures have developed their own high-tradition medicine. Like cosmo- 
politan medicine, these systems—Indian, Chinese, Persian, and 
others—are based on a written tradition, using empirical knowledge 
and are practiced by a professional elite. Their approach is holistic, if 
not always in actual practice, then at least in theory. In addition to 
these systems, all societies have developed a system of popular medi- 
cine—beliefs and practices used within a family, or a community, 
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sot are passed on by word of mouth and do not require professional 
ealers. 

The practice of popular medicine has traditionally been the preroga- 
tive of women, since the art of healing in the family is usually asso- 
ciated with the tasks and the spirit of motherhood. Folk healers, typi- 
cally, are both female and male, with proportions varying from culture 
to culture. They do not practice within an organized profession but de- 
rive their authority from their healing powers—often interpreted as 
their access to the spirit world—trather than from professional licens- 
ing. With the appearance of organized, high-tradition medicine, how- 
ever, patriarchal patterns assert themselves and medicine becomes 
male-dominated. This is as true for classical Chinese or Greek medi- 
cine as for medieval European medicine, or modern cosmopolitan | 
medicine. 

In the history of Western medicine, the grasp of power by a male 
professional elite involved a long struggle that accompanied the emer- 
gence of the rational and scientific approach to health and healing. 
The outcome of this struggle was not only the establishment of an al- 
most exclusively male medical elite, but also the intrusion of medicine 
into domains such as childbirth, which had traditionally been the prov- 
ince of women. This trend is now being reversed by the women’s 
movement, which has recognized the patriarchal aspects of medicine 
as one more manifestation of the control of women’s bodies by men, 
and has come to see the full participation of women in their own 
health care as one of its central goals.’ 


The greatest change in the history of Western medicine came with 
the Cartesian revolution. Before Descartes, most healers had addressed 
themselves to the interplay of body and soul, and had treated their pa- 
tients within the context of their social and spiritual environment. As 
their world views changed over the ages, so did their views of illness 
and their methods of treatment, but their approaches were usually 
concerned with.the whole patient. Descartes’ philosophy changed this 
situation profoundly. His strict division between mind and body led 
physicians to concentrate on fhe body machine and to neglect the psy- 
chological, social, and environmental aspects of illness. From the sev- 
enteenth century on, progress in medicine closely followed the devel- 
opments in biology and the other natural sciences. As the perspective . 
of biomedical science shifted from the study of bodily organs and their 
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functions to that of cells and, finally, to the study of molecules, study 
of the phenomenon of healing was progressively neglected, and physi- 
cians found it more and more difficult to deal with the interdepen- 
dence of body and mind. 

Descartes himself, although he introduced the separation of mind 
and body, nevertheless considered the interplay between the two an 
essential aspect of human nature, and was well aware of its implica- 
tions for medicine. The union of body and soul was the principal sub- 
ject of his correspondence with one of his most brilliant disciples, Prin- 
cess Elizabeth of Bohemia. Descartes considered himself not only the 
teacher and close friend of the princess, but also her physician, and 
when Elizabeth suffered from ill health and described her physical 
symptoms to Descartes, he did not hesitate to diagnose her affliction as 
being largely due to emotional stress, as we would say today, and to 
prescribe relaxation and meditation in addition to physical remedies.° 
Thus Descartes showed himself to be far less “Cartesian” than most of 
today’s medical profession. 

In the seventeenth century William Harvey explained the phenome- 
non of blood circulation in purely mechanistic terms, but other at- 
tempts to build mechanistic models of physiological functions were far 
less successful. By the end of the century it was apparent that a 
straightforward application of the Cartesian approach would not lead 
to further medical progress, and several countermovements emerged in 
the eighteenth century, among which the system of homeopathy be- 
came the most widespread and most successful.’ 

The rise of modern scientific medicine began in the nineteenth cen- 
tury with the great advances made in biology. At the beginning of the 
century the structure of the human body, even down to minute details, 
was almost fully known. In addition, rapid progress was being made in 
the understanding of physiological processes, largely because of the 
careful experiments carried out by Claude Bernard. Thus biologists 
and physicians, faithful to the reductionist approach, turned their at- 
tention to smaller entities. This trend proceeded in two directions. 
One was instigated by Rudolf Virchow, who postulated that all illness 
involved structural changes at the cellular level, thus establishing cel- 
lular biology as the basis of medical science. The other direction of re- 
search was pioneered by Louis Pasteur who began the intensive study 
of microorganisms that has occupied biomedical researchers ever since. 

Pasteur’s clear demonstration of a correlation between bacteria and 
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disease had a decisive impact. Throughout medical history physicians 
had debated the question whether a specific disease was caused by a 
single factor or was the result of a constellation of factors acting simul- 
taneously. In the nineteenth century these two views were emphasized 
by Pasteur and Bernard respectively. Bernard concentrated on environ- 
mental factors, external and internal, and stressed the view of illness as 
resulting from a loss of internal balance involving, in general, the con- 
currence of a variety of factors. Pasteur concentrated his efforts on elu- 
cidating the role of bacteria in the outbreak of illness, associating spe- 
cific types of diseases with specific microbes. 

Pasteur and his followers won the debate triumphantly, and as a re- 
sult the germ theory of disease—the doctrine that specific diseases are 
caused by specific microbes—was swiftly accepted by the medical pro- 
fession. The concept of specific etiology* was formulated precisely by 
the physician Robert Koch, who postulated a set of criteria needed to 
prove conclusively that a particular microbe caused a specific disease. 
These criteria, known as “‘Koch’s postulates,” have been taught in 
medical schools ever since. 

There were several reasons for such a complete and exclusive accep- 
tance of Pasteur’s view. One was the great genius of Louis Pasteur, 
who was not only an outstanding scientist but a skilled and vigorous 
debater, with a special flair for dramatic demonstrations. Another rea- 
son was the outbreak of several epidemics in Europe at that time, 
which provided ideal models for demonstrating the concept of specific 
causation. The most important reason, however, was the fact that the 
doctrine of specific disease causation fitted perfectly into the frame- 
work of nineteenth-century biology. 

The Linnean classification of living forms was gaining general ac- 
ceptance at the beginning of the century, and it seemed natural to ex- 
tend it to other biological phenomena. The identification of microbes 
with diseases provided a method for isolating and defining disease en- 
tities, and thus a taxonomy of diseases was established not unlike the 
taxonomy of plants and animals. Furthermore, the idea of a disease 
being caused by a single factor was in perfect agreement with the Car- 
tesian view of living organisms as machines whose breakdown can be 
traced back to the malfunctioning of a single mechanism. 


* Etiology, from the Greek aitia (“cause”), is a medical term meaning “cause (or 
causes) of disease.” 
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As the reductionist view of disease established itself as a fundamen- 
tal principle of modern medical science, physicians overlooked the fact 
that Pasteur’s own views on the question of disease causation were 
much more subtle than the simplistic interpretation given by his fol- 
lowers. René Dubos has shown convincingly, with the help of many 
quotations, that Pasteur’s view of life was fundamentally ecological.® 
He was well aware of the effect of environmental factors on the func- 
tioning of living organisms, although he did not have time to investi- 
gate them experimentally. The primary aim of his research on disease 
was to establish the causative role of microbes, but he was also in- 
tensely interested in what he called the “terrain,” .by which he meant 
the internal and external environment of the organism. In his study of 
the diseases of silkworms, which led to the germ theory, Pasteur recog- 
nized that these diseases resulted from a complex interaction among 
host, germs, and environment, and he wrote, having completed his re- 
search: “If I were to undertake new studies on the silkworm diseases, I 
would direct my effort to the environmental conditions that increase 
their vigor and resistance.” 

Pasteur’s view of human diseases showed the same ecological aware- 
ness. He took it for granted that the healthy body exhibits a striking 
resistance to many types of microbes. He knew very well that every 
human organism acts as host to a multitude of bacteria, and he 
pointed out that these can cause damage only when the body is weak- 
ened. Thus, in Pasteur’s view, successful therapy will often depend on 
the physician’s ability to restore the physiological conditions favorable 
to natural resistance. “This is a principle,” wrote Pasteur, “which must 
always be present in the mind of the physician or of the surgeon, be- 
cause it can often become one of the foundations of the art of heal- 
ing.” Even more boldly, Pasteur suggested that mental states affect re- 
sistance to infection: “How often does it occur that the condition of the 
patient—his weakness, his mental attitude . ..—form but an insufficient 
barrier against the invasion of the infinitely small ones.” The founder 
of microbiology had a view of illness broad enough so that he intuitively 
. anticipated mind-body approaches to therapy that have been developed 
only very recently and are still suspect to the medical establishment. 

The doctrine of specific etiology has influenced the development of 
medicine enormously, from the days of Pasteur and Koch to the pres- 
ent, by shifting the focus of biomedical research from the host and the 
environment to the study of microorganisms. The resulting narrow 
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view of illness represents a serious flaw of modern medicine which is 
now becoming increasingly apparent. On the other hand, the knowl- 
edge that microorganisms not only affected the development of disease 
but could also cause the infection of surgical wounds revolutionized 
the practice of surgery. It led first to the antiseptic system, in which 
surgical instruments and dressings were sterilized, and subsequently to 
the aseptic method, in which everything that comes in contact with 
the wound has to be completely free of bacteria. Together with the 
technique of general anesthesia, these advances put surgery on an en- 
tirely new basis, creating the principal elements of the intricate ritual 
that has become characteristic of modern surgery. 

Advances in biology during the nineteenth century were accompa- 
nied by the rise of medical technology. New diagnostic tools, like the 
stethoscope and instruments for taking blood pressure, were invented 
and surgical technology became more sophisticated. At the same time 
the attention of physicians gradually shifted from the patient to the 
disease. Pathologies were located, diagnosed, and labeled according to 
a definite system of classification, and were studied in hospitals trans- 
formed from medieval “houses of mercy” into centers of diagnosis, 
therapy, and teaching. Thus began the trend toward specialization that 
was to reach its height in the twentieth century. 

The emphasis on the precise definition and location of pathologies 
was also applied to the medical study of mental disorders, for which 
the word psychiatry* was coined. Rather than trying to understand the 
psychological dimensions of mental illness, psychiatrists concentrated 
their efforts on finding organic causes—infections, nutritional defi- 
ciencies, brain damage—for all mental disturbances. This “organic ori- 
entation” in psychiatry was furthered by the fact that in several in- 
stances researchers could indeed identify organic origins of mental 
disorders and were able to develop successful methods of treatment. 
Although these successes were partial and isolated, they ‘established 
psychiatry firmly as a branch of medicine, committed to the biomedi- 
cal model. This turned out to be rather a problematic development in 
the twentieth century. Indeed, even in the nineteenth century the lim- 
ited success of the biomedical approach to mental illness inspired an 
alternative movement—the psychological approach—which led to the 


* From the Greek psyche (“mind”) and iatreia (“healing”). 
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founding of dynamic psychiatry and psychotherapy of Sigmund Freud? 
and brought psychiatry much closer to the social sciences and to phi- 
losophy. 


In the twentieth century the reductionist trend in biomedical sci- 
ence continued. There were outstanding achievements, but some of 
the triumphs themselves demonstrated the problems inherent in its 
methods, visible since the turn of the century but now apparent to a 
great number of people, both within and outside the field of medicine. 
This has brought the practice of medicine and the organization of 
health care to the center of public debate and has made it evident to 
many that its problems are thoroughly intertwined with the other 
manifestations of our cultural crisis.! 

Twentieth-century medicine is characterized by the progression of 
biology to the molecular level, and by the understanding of. various 
biological phenomena at that level. This progress, as we have seen, 
has established molecular biology as a general way of thinking in 
the life sciences, and has consequently made it the scientific basis of 
medicine. The great successes of medical science in our century 
have all been based on detailed knowledge of cellular and molecular 
mechanisms. 

The first major advance, which was really the result of further appli- 
cations and elaborations of nineteenth-century concepts, was the devel- 
opment of a host of drugs and vaccines to combat infectious diseases. 
Vaccines were found first against bacterial diseases—typhoid, tetanus, 
diphtheria, and many others—and later against diseases involving 
viruses. In tropical medicine the combined use of immunization and 
insecticides (to control disease-transmitting mosquitoes) has resulted 
in the virtual conquest of three major diseases of the tropics, malaria, 
yellow fever, and leprosy. At the same time many years of experience in 
these programs have taught scientists that the control of tropical dis- 
eases involves far more than vaccinations and the spraying of chemi- 
cals. Since all insecticides are toxic to humans, and since they accumu- 
late in plant and animal tissue, they should be used very judiciously. 
In addition, detailed ecological research is needed to understand the 
interdependencies of the organisms and life cycles involved in the 
transmission and development of each disease. The complexities are 
such that none of these diseases can be completely eradicated, but 
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they can be effectively controlled by skillful handling of the ecological 
situation.!! 

The discovery of penicillin in 1928 ushered in the era of the antibi- 
otics—one of the most dramatic periods of modern medicine—which 
culminated in the 1950s with the discovery of a profusion of antibacte- 
rial agents capable of coping with a wide variety of microorganisms. 
The other major pharmaceutical novelty, which also appeared in the 
1950s, was a broad range of psychoactive drugs, particularly tranquiliz- 
ers and antidepressants. With these new drugs psychiatrists were able 
to control a variety of symptoms and behavior patterns of psychotic 
patients without causing deep clouding of consciousness. This brought 
about a major transformation in the care of the mentally ill. Tech- 
niques of external coercion were now replaced by the subtle internal 
chains of modern drugs, which dramatically reduced the time of hospi- 
talization’and made it possible to treat many people as outpatients. 
Enthusiasm for these initial successes obscured for a time the fact that 
psychoactive drugs, besides having a wide range of dangerous side ef- 
fects, control symptoms but have no effect on the underlying disorders. 
Psychiatrists are increasingly aware of this, and critical opinions have 
begun to gain ground over enthusiastic therapeutic claims. 

A major triumph of modern medicine came in endocrinology, the 
study of the various endocrine glands* and their secretions, known as 
hormones, which circulate in the bloodstream and regulate a great 
variety of bodily functions. The outstanding event in this study was the 
discovery of insulin.t The isolation of this hormone, together with the 
recognition that diabetes was associated with insulin deficiency, made 
it possible to save countless diabetics from almost certain death and 
allow them to lead a normal life, sustained by regular insulin injec- 
tions. Another major advance in the study of hormones came with the 
discovery of cortisone, a substance isolated from the cortex of the adre- 
nal gland which constitutes a potent antiinflammatory agent. Finally, 
endocrinology provided greater knowledge and understanding of sex 
hormones, which led to the development of contraceptive pills. 

These examples all illustrate the successes as well as the shortcom- 
ings of the biomedical approach. In all cases medical problems are re- 
duced to molecular phenomena with the aim of finding a mechansim 


* Glands included in the endocrine system are the pituitary (in the brain), thyroid 
(throat), adrenals (kidneys), islets of Langerhans (pancreas), and gonads (genitals). 

t Insulin is a hormone secreted by the pancreas glands known as the islets of Lan- 
gerhans. 
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that is central to the problem. Once this mechanism is understood, it 
is counteracted by a drug that is often isolated from another organic 
process whose “active principle” it is said to represent. By reducing bi- 
ological functions to molecular mechanisms and active principles in 
this way, biomedical researchers necessarily limit themselves to partial 
aspects of the phenomena they study. As a consequence they can 
achieve only a narrow view of the disorders they investigate and the 
remedies they develop. All aspects that go beyond this view are consid- 
ered irrelevant, as far as the disorders are concerned, and are listed as 
“side effects” in the case of the remedies. Cortisone, for example, has 
become known for its many dangerous side effects, and the discovery 
of insulin, although extremely useful, has focused the attention of cli- 
nicians and researchers on the symptoms of diabetes, preventing them 
from looking for the underlying causes. In view of this state of affairs, 
the discovery of vitamins may be seen as perhaps the greatest success 
of biomedical science. Once the importance of these “accessory food 
factors” was recognized and their chemical identity established, many 
nutritional diseases caused by vitamin deficiency, such as rickets and 
scurvy, could be cured with the greatest ease by appropriate dietary 
changes. r 

Detailed knowledge of biological functions at the cellular and mo- 
lecular levels not only led to the extensive development of drug thera- 
pies but was of tremendous help for surgery, allowing surgeons to ad- 
vance their art to levels of sophistication beyond all previous 
expectations. To begin with, the three blood groups’ were discovered, 
blood transfusions became possible, and a substance that prevented 
blood clotting was developed. These developments, together with 
great advances in anesthesia, gave surgeons much more freedom and 
made them far more adventurous. With the appearance of antibiotics, 
protection from infections became much more efficient and made it 
possible to replace damaged bones and tissues with foreign materials, 
especially plastics. At the same time, surgeons developed supreme 
skills and great dexterity in treating tissues and controlling the orga- 
nism’s reactions. The new medical technology allowed them to main- 
tain normal physiological processes even during prolonged surgical in- 
terventions. In the 1960s Christiaan Barnard transplanted a human 
heart, and other transplants of organs followed with varying degrees of 
success. With these developments medical technology not only 
reached an unprecedented degree of sophistication but also became 
all:pervasive in modern medical care. At the same time the increasing 
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dependence of medicine on high technology has raised a number of 
problems which are not only of a medical or technical nature but in- 
volve much broader social, economic, and moral issues. !? 


In the long rise of scientific medicine, physicians have gained fasci- 
nating insights into the intimate mechanisms of the human body and 
have developed their technologies to an impressive degree of complex- 
ity and sophistication. Yet in spite of these great advances of medical 
science we are now witnessing a profound crisis in health care in Eu- 
rope and North America. Many reasons are given for the widespread 
dissatisfaction with medical institutions—inaccessibility of services, 
lack of sympathy and care, malpractice—but the central theme of all 
criticism is the striking disproportion between the cost and effective- 
ness of modern medicine. Despite a staggering increase in health costs 
over the past three decades, and amid continuing claims of scientific 
and technological excellence by the medical profession, the health of 
the population does not seem to have improved significantly. 

. The relation between medicine and health is difficult to assess be- 
cause most health statistics use the narrow, biomedical concept of 
health, defined as the absence of disease. A meaningful assessment 
would deal with both the health of the individual and the health of the 
society; it would have to include mental illnesses and social patholo- 
gies. Such a comprehensive view would show that, although medicine 
has contributed to the elimination of certain diseases, this has not nec- 
essarily restored health. In the holistic view of illness physical disease is 
only one of several manifestations of a basic imbalance of the orga- 
nism.'’ Other manifestations may take the form of psychological and 
social pathologies, and when the symptoms of a physical disease are ef-: 
fectively suppressed by medical intervention, an illness may well 
express itself through some of the other modes. 

Indeed, psychological and social pathologies have now become 
major problems of public health. According to some surveys, as many 
as 25 percent of our population are sufficiently troubled psychologi- 
cally to be seriously handicapped and in need of therapeutic atten- 
tion’* At the same time there has been an alarming rise in alcoholism, 
violent crimes, accidents, and suicides, all symptoms of social ill 
health. Similarly, the current serious health problems of children have 
to be seen as indicators of social illness,!° along with the rise in crime 
and political terrorism. 

On the other hand, there has been a great increase in life expectancy 
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in developed countries over the past two hundred years, and this is 
often cited as an indication of the beneficial effects of modern medi- 
cine. However, this argument is quite misleading. Health has many di- 
mensions, all arising from the complex interplay between the physical, 
psychological, and social aspects of human nature. In its many facets it 
mirrors the entire social and cultural system and can never be repre- 
sented by a single parameter, such as the death rate or the average 
length of the life span. Life expectancy is a useful statistic but is not 
sufficient to measure the health of a society. ‘To get a more accurate 
picture we have to shift our attention from quantity to quality. The in- 
crease in life expectancy has resulted primarily from a decline in infant 
mortality, which in turn is related to the level of poverty, the availabil- 
ity of proper nutrition, and many other social, economic, and cultural 
factors. Just how these multiple forces combine to affect infant mortal- 
ity is still poorly understood, but it has become apparent that medical 
care has played almost no role in its decline.!® 

What, then, is the relation between medicine and health? To what 
extent has modern Western medicine been successful in curing disease 
and in alleviating pain and suffering? Opinions tend to vary considera- 
bly and have led to a number of conflicting affirmations. For example, 
the following statements can be found in a recent study of health in 
the United States, sponsored by the Johnson Foundation and the 
Rockefeller Foundation: 


We have developed the finest biomedical research effort in the world, 
and our medical technology is second to none. 

—John H. Knowles, President, 

Rockefeller Foundation 


In most instances, we are relatively ineffective in preventing disease or 
preserving health by medical intervention. 

—David E. Rogers, President, 

Robert Wood Johnson Foundation 


- ,,. the remarkable, almost unimaginable progress medicine has in fact 
made in recent decades .. . 

—Daniel Callahan, Director, 

Institute of Society, 

Ethics and the Life Sciences, 

Hastings-on-Hudson, New York 
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We are left with approximately the same roster of common major dis- 
eases which confronted the country in 1950 and, although we have ac- 
cumulated a formidable body of information about some of them in the 
intervening time, the accumulation is not yet sufficient to permit either 
the prevention or the outright cure of any of them. 
—Lewis Thomas, President, 

Memorial Sloan-Kettering Cancer Center 


The best estimates are that the medical system (doctors, drugs, hospi- 
tals) affects about 10 percent of the usual indices for measuring health. 
—Aaron Wildavsky, Dean, 

Graduate School of 

Public Policy, U. C. Berkeley!” 


These seemingly contradictory statements become intelligible when 
we realize that different people refer to different phenomena when 
they speak about progress in medicine. Those who say that there has 
been progress mean the scientific advances in unraveling biological 
mechanisms, associating them with specific diseases and developing 
technologies that will affect them. Indeed, biomedical science has 
made considerable progress in that sense over the past decades. How- ° 
ever, since biological mechanisms are very rarely the exclusive causes of 
illness, understanding them does not necessarily mean making progress 
in health care. Hence those who say that medicine has made very little 
progress over the past twenty years are also right. They are talking 
about healing rather than scientific knowledge. The two kinds of 
progress are, of course, not incompatible. Biomedical research will re- 
main an important part of future health care, while being integrated 
into a broader, holistic approach. 

In discussing the relation between medicine and health, one also has 
to realize that there is a whole spectrum of medicine, from general 
practice to emergency medicine, surgery to psychiatry. In some of 
these areas the biomedical approach has been highly. successful 
whereas in others it has proven to be rather ineffective. The great suc- 
cess of emergency medicine in dealing with accidents, acute infections, 
and premature births is well known. Almost everyone knows somebody 
wnose life has been saved, or whose pain and discomfort have been 
dramatically reduced, by medical intervention. Indeed, our modern 
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medical technologies are superb in dealing with these emergencies. 
But although such medical care can be decisive in individual cases, it 
does not seem to make a significant difference for the health of popula- 
tions as a whole.!® The great publicity given to such spectacular medi- 
cal procedures as open-heart surgery and organ transplants tends to 
make us forget that many of these patients would not have been hospi- 
talized in the first place if preventive measures had not been severely 
neglected. 


A dramatic development in the history of public health, for which 
modern medicine is usually given credit, has been the sharp decline in 
infectious diseases during the late nineteenth and early twentieth cen- 
turies. A hundred years ago diseases like tuberculosis, cholera, and ty- 
phoid were a constant threat. Anyone could catch them at any time, 
and every bnily anticipated losing at least one of its children. Today 
most of these diseases have almost completely disappeared in devel- 
oped countries, and the very rare occurrences can easily be controlled 
with antibiotics. The fact that this dramatic change has taken place 
more or less simultaneously with the rise of modern scientific medicine 
has led to the widespread belief that it was brought about by the 
achievements of medical science. This belief, although shared by most 
doctors, is quite erroneous. Studies of the history of disease patterns 
have shown conclusively that the contribution of medical intervention 
to the decline of the infectious diseases has been much smaller than is 
generally believed. Thomas McKeown, a leading authority in the fields 
of public health and social medicine, has made one of the most de- 
tailed studies of the history of infections.!? His work provides ample 
evidence that the striking decline in mortality since thé eighteenth 
century has been due mainly to three effects. The earliest and, over the 
whole period, most important influence was a vast improvement in 
nutrition. From the end of the seventeenth century, food production 
increased rapidly throughout the Western world; there were great ad- 
vances in agriculture, and the resulting expansion of food supplies 
made people more resistant to infections. The critical role of nutrition 
in strengthening the response of the organism to infectious disease is 
now well established and is consistent with the experience of Third 
World countries, where malnutrition is recognized as the predominant 
cause of ill health.2? The second major reason for the decline of infec- 
tious diseases is the improvement in hygiene and sanitation of the sec- 
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ond half of the nineteenth century. The nineteenth century not only 
brought us the discovery of microorganisms and the germ theory of 
.disease; it was also the era in which the influence of the environment 
on human life became a focal point of scientific thought and public 
awareness. Lamarck and Darwin saw the evolution of living organisms 
as the result of environmental pressure; Bernard emphasized the ‘im- 
portance of the milieu intérieur, and Pasteur was intrigued by the 
“terrain” in which microbes were active. In the social domain a similar 
preoccupation with the environment produced popular health move- 
ments and sanitary crusades promoting public health and hygiene. 

Most nineteenth-century public health reformers did not believe in 
the germ theory of disease but assumed that bad health originated 
from poverty, malnutrition, and filth, and they organized vigorous 
public health campaigns to combat these conditions. This led to im- 
provements in personal hygiene and nutrition and to the introduction 
of new sanitary measures—purification of water, efficient disposal of 
sewage, provision of safe milk, and improved food hygiene—all ex- 
tremely efficient in controlling the infectious diseases. There was also a 
significant decline in birth rates, which was itself related to the general 
improvement of living conditions.” This reduced the rate of popula- 
tion growth and thus insured that the improvement in health would 
not be jeopardized by rising numbers. 

McKeown’s analysis of the various factors that influenced mortality 
from infections shows quite clearly that medical intervention was 
much less important than others. The major infectious diseases had all 
peaked and declined well before the first effective antibiotics and im- 
munization techniques were introduced. This lack of correlation be- 
tween the change of disease patterns and medical intervention has also 
found striking confirmation in several experiments in which modern 
medical technologies were used unsuccessfully to improve the health 
of various “underdeveloped” populations in the United States and 
elsewhere.” These experiments seem to indicate that medical technol- 
ogy alone is unable to bring about significant changes in basic disease 
patterns. 

The conclusion to-be drawn from these studies of the relation be- 
tween medicine and health seems to be that biomedical interventions, 
although extremely helpful in individual emergencies, have very little 
effect on the health of entire populations. The health of human beings 
is predominantly determined not by medical intervention but by their 
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behavior, their food, and the nature of their environment. Since these 
variables differ from culture to culture, each culture has its own charac- 
teristic illnesses, and as food, behavior, and environmental situations 
gradually change, so do the patterns of disease. Thus the acute infec- 
tious diseases that plagued Europe and North America in the nine- 
teenth century, and that are still the major killers in the Third World 
today, have been replaced in the industrialized countries by illnesses 
no longer associated with poverty and deficient living conditions but, 
on the contrary, with affluence and technological complexity. These 
are the chronic and degenerative diseases—heart disease, cancer, dia- 
betes—that have aptly been called “diseases of civilization,” since they 
are closely related to the stressful attitudes, rich diet, drug abuse, sed- 
entary living, and environmental pollution characteristic of modern 
life. 

Because of their difficulties in dealing with degenerative diseases 
within the biomedical framework, physicians, rather than enlarging 
this framework, often seem to resign themselves to accepting these dis- 
eases as inevitable consequences of general “‘wear-and-tear” for which 
there is no cure. By contrast, the public has become increasingly dis- 
satisfied with the present system of medical care, noticing painfully 
that it has generated exorbitant costs without significantly improving 
people’s health, and complaining that doctors treat diseases but are not 
interested in the patients. 


The causes of our health crisis are manifold; they can be found both 
within and without‘medical science, and are inextricably linked to the 
larger social and cultural crisis. Still, increasing numbers of people, 
both within and outside the medical field, perceive the shortcomings 
of the current health care system as being rooted in the conceptual 
framework that supports medical theory and practice, and have come 
to believe that the crisis will persist unless this framework is modi- 
fied.” So it is useful to study in some detail the conceptual basis of 
modern scientific medicine, the biomedical model, to see how it affects 
the practice of medicine and the organization of health care.?* 

Medicine is practiced in many different ways by men and women 
with different personalities, attitudes, and beliefs. The following char- 
acterization therefore does not apply to all physicians, medical re- 
searchers, or institutions. There is great variety within the framework 
of modern scientific medicine; some family physicians are very caring 
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and others care very little; there are surgeons who are highly spiritual 
and practice their art with a profound reverence for the human condi- 
tion, and there are others who are cynical and profit-motivated; there 
are very human experiences in hospitals, and there are others that are 
inhuman and degrading. In spite of this wide variety, however, one 
general belief system underlies current medical education, research, 
and institutional health care. This belief system is based on the con- 
ceptual model we have described historically. 

The biomedical model is firmly grounded in Cartesian thought. 
Descartes introduced the strict separation of mind and body, along 
with the idea that the body is a machine that can be understood com- 
pletely in terms of the arrangement and functioning of its parts. A 
healthy person was like a well-made clock in perfect mechanical condi- 
tion, a sick person like a clock whose parts were not functioning prop- 
erly. The principal characteristics of the biomedical model, as well as 
many aspects of current medical practice, can be traced back to this 
Cartesian imagery. 

Following the Cartesian approach, medical science has limited itself 
to the attempt of understanding the biological mechanisms involved in 
an injury to various parts of the body. These mechanisms are studied 
from the point of view of cellular and molecular biology, leaving out all 
influences of nonbiological circumstances on biological processes. Out 
of the large network of phenomena that influence health, the biomedi- 
cal approach studies only a few physiological aspects. Knowledge of 
these aspects is, of course, very useful, but they represent only a small 
part of the story. Medical practice, based on such a limited approach, 
is not very effective in promoting and maintaining good health. In fact 
its practices now quite often cause suffering and disease, according to 
some critics even more than they cure.”’ This will not change until 
medical science relates its study of the biological aspects of illness to 
the general physical and psychological condition of the human orga- 
nism and its environment. 

Like physicists in their study of matter, medical scientists have tried 
to understand the human body by reducing it to basic “building 
blocks” and fundamental functions. As Donald Fredrickson, director 
of the National Institutes of Health, says, “The reduction of life in all 
its complicated forms to certain fundamentals that can then be re- 
synthesized for a better understanding of man and his ills is the basic 
concern of biomedical research.””° In this reductionist spirit medical 
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problems are analyzed by proceeding to smaller and smaller frag- 
ments—from organs and tissues to cells, then to cellular fragments, 
and finally to single molecules—and all too frequently the original phe- 
nomenon itself is lost on the way. The history of modern medical sci- 
ence has shown again and again that the reduction of life to molecular 
phenomena is not sufficient for understanding the human condition in 
health and illness. 

Confronted with environmental or social problems, medical re- 
searchers often argue that these are outside the boundaries of medi- 
cine. Medical education, so the argument goes, must by definition be 
dissociated from social concerns, since those are caused by forces over 
which physicians have no control.”” But doctors have played a major 
part in bringing about this dilemma by insisting that they alone are 
qualified to determine what constitutes illness and to select the appro- 
priate therapy. As long as they maintain their positions at the top of 
the hierarchy of power within the health care system, they will have 
the responsibility of being sensitive to all aspects of health. 

Public health interests are generally isolated from medical education 
and practice, which are severely imbalanced by the overemphasis on 
biological mechanisms. Many issues that are crucial to health—such as 
nutrition, employment, population density, and housing—are not suf- 
ficiently discussed in medical schools, and thus there is little room for 
preventive health care in contemporary medicine. When physicians 
talk about disease prevention they often do so within the mechanistic 
framework of the biomedical model, but preventive measures within 
such a limited framework can, of course, not go very far. John Knowles, 
president of the Rockefeller Foundation, says bluntly, “The basic bio- 
logical mechanisms of most of the common diseases are still not well 
enough known to give clear direction to preventive measures.”””° 

What is true for the prevention of illness is also true for the art of 
healing the sick. In both cases physicians have to deal with whole indi- 
viduals and their relation to the physical and social environment. Al- 
though the art of healing is still widely practiced, both within and out- 
side medicine, this is not explicitly acknowledged in our medical 
institutions. The phenomenon of healing will be excluded from medi- 
cal science as long as researchers limit themselves to a framework that 
does not allow them to deal significantly with the interplay of body, 
mind, and environment. 
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The Cartesian division has influenced the practice of health care in 
several important ways. First, it has split the profession into two sepa- 
rate camps with very little communication between them. Physicians 
are concerned with the treatment of the body, psychiatrists and psy- 
chologists with the healing of the mind. The gap between the two 
groups has been a severe handicap in the understanding of most major 
diseases, because it has prevented medical researchers from studying 
the roles of stress and of emotional states in the development of illness. 
Stress has only very recently been recognized as a significant source of 
a wide range of diseases and disorders, and the link between emotional 
states and illness, although known throughout the ages, still receives 
little attention from the medical profession. 

As a result of the Cartesian split, there are now two distinct bodies 
of literature in health research. In the psychological literature the rele- 
vance of emotional states to illness is widely discussed and well docu- 
mented. This research is carried out by experimental psychologists and 
reported in psychology journals that biomedical scientists rarely read. 
For its part, the medical literature is well grounded in physiology but 
hardly ever deals with the psychological aspects of illness. Cancer stud- 
ies are typical. The connection between emotional states and cancer 
has been well known since the late nineteenth century, and the evi- 
dencé reported in the psychological literature is substantial. But very 
few physicians are aware of this work, and medical scientists have not 
integrated the psychological data into their research.”? 

_ Another phenomenon that is poorly understood because of the in- 
ability of biomedical scientists to integrate physical and psychological 
elements is the phenomenon of pain.”” Medical researchers still do not 
know precisely what causes pain, nor do they fully understand its path- 
ways of communication between body and mind. Just as illness as a 
whole has physical and psychological aspects, so does the pain which is 
often associated with it. In practice it is frequently impossible to know 
which sources of pain are physical and which psychological; of two pa- 
tients with identical physical symptoms, one may be in excruciating 
pain while the other experiences none at all. To understand pain, and 
to be able to alleviate it in the process of healing, we must see its wider 
context, which includes the patient’s mental attitudes and expecta- 
tions, belief system, emotional support from family and friends, and 
many other circumstances. Instead of dealing with pain in this com- 
prehensive way, current medical practice, operating within the narrow 
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biomedical framework, tries to reduce pain to an indicator of specific 
physiological breakdown. Most of the time pain is dealt with by means 
of denial, and is suppressed with the help of pain killers. 

A person’s psychological state, of course, is not only relevant in the 
generation of illness but crucial to the process of healing. The patient’s 
psychological response to the physician is an important part, perhaps 
the most important part, of every therapy. To induce peace of mind 
and confidence in the healing process has always been a major purpose 
of the therapeutic encounter between doctor and patient, and it is well 
known among physicians that this is usually done intuitively and has 
nothing to do with technical skills. As Leonard Shlain, himself an out- 
standing surgeon, observes, “Some doctors seem to make people well, 
while others, regardless of their expertise, have high rates of complica- ° 
tions. The art of healing cannot be quantified.” 


In modern medicine psychological problems and problems of behav- 
ior are studied and treated by psychiatrists. Although they are M.D.s 
with formal training, there is very little communication between them 
and physicians outside psychiatry, between mental health professionals 
and physical health professionals. Many doctors even look down on 
psychiatrists and consider them second-class physicians. This shows 
once again the power of the biomedical dogma. Biological mechanisms 
are seen as the basis of life, mental events as secondary phenomena. 
Physicians who deal with mental illness are considered somehow less 
important. . 

In many cases, psychiatrists have reacted to this attitude by adhering 
rigorously to the biomedical model and trying to understand mental 
illness in terms of a derangement of underlying physical mechanisms 
in the brain. According to this view, mental illness is basically the same 
as physical illness; the only difference is that it affects the brain rather 
than some other organ of the body, and thus manifests itself through 
mental rather than physical symptoms. This conceptual development 
has led to a rather curious situation. Whereas healers through the ages 
have tried to treat physical illness by psychological means, modern 
psychiatrists now treat psychological illness by physical means, having 
convinced themselves that mental problems are diseases of the 
body. 

The organic orientation in psychiatry has resulted in the transplan- 
tation of concepts and methods that have been found useful in the 
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treatment of physical diseases into the field of emotional and behav- 
ioral disorders. Since these disorders are believed to be based on spe- 
cific biological mechanisms, great emphasis is placed on establishing 
the correct diagnosis using a reductionist system of classification. Al- 
though this approach has failed for most mental disorders, it is still 
widely pursued in the hope of finding, ultimately, the specific mecha- 
nisms of disease causation and the corresponding specific methods of 
treatment for all mental disorders. 

As for treatment, the preferred method is to treat mental illness with 
' medication, which controls the symptoms of the disorder but does not 
cure it. And it is becoming increasingly apparent that this kind of 
treatment is countertherapeutic. From a holistic perspective of health, 
mental illness can be seen as resulting from a failure to evaluate and 
integrate experience. In this view the symptoms of a mental disorder 
teflect the organism’s attempt to heal itself and achieve a new level of 
integration.” Standard psychiatric practice interferes with this sponta- 
neous healing process by suppressing the symptoms. True therapy 
would consist in facilitating the healing by providing an emotionally 
supportive atmosphere for the patient. Rather than being suppressed, 
the process that constitutes a symptom would be allowed to intensify 
in such an atmosphere, and continuing self-exploration would lead to 
its full experience and conscious integration, thus completing the heal- 
ing process. 

To practice such a therapy, considerable knowledge of the full spec- 
trum of human consciousness is required. Psychiatrists often lack such 
knowledge, yet they are legally responsible for the treatment of mental 
patients. Accordingly, mental patients are treated in medical institu- 
tions where clinical psychologists, who often have a much more thor- 
ough knowledge of psychological phenomena, act merely as ancillary 
personnel subordinated to psychiatrists. 

The extension of the biomedical model to the treatment of mental 
disorders has been, on the whole, very unfortunate. Although the bio- 
logical approach has been useful for the treatment of some disorders 
with a clear organic origin, it is quite inappropriate for many others to 
which psychological models are of fundamental significance. A great 
deal of effort has been wasted in trying to arrive at a precise, organi- 
cally based diagnostic system of mental disorders, without the realiza- 
tion that the search for accurate, objective diagnosis will ultimately be 
futile for most psychiatric cases. The practical disadvantage of this ap- 
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proach has been that many individuals with no organic malfunctions 
are treated in medical facilities where they receive therapies of prob- 
lematic value at extremely high costs. 

The limitations of the biomedical approach to psychiatry are now 
becoming apparent to an increasing number of health professionals, 
and these practitioners are engaged in a lively debate about the nature 
of mental illness. Thomas Szasz, who regards mental illness as pure 
myth, takes perhaps the most extreme position.*? Szasz condemns the 
notion of illness as something that attacks people without any relation 
to their personalities, life styles, belief systems, or social environment. 
In this sense all illness, whether mental or physical, is a myth. If the 
term is used in a holistic sense, taking into account the patient’s entire 
organism and personality, as well as the physical and social environ- 
ment, mental disorders are as real as physical illnesses. But such an 
understanding of mental illness transcends the conceptual framework 
of current medical science. 


Avoidance of the philosophical and existential issues that arise in 
connection with every serious illness is a characteristic. aspect of con- 
temporary medicine. It is another consequence of the Cartesian divi- 
sion that has led medical scientists to concentrate exclusively on the 
physical aspects of health. In fact the question “What is health?” is 
generally not even addressed in medical schools, nor is there any dis- 
cussion of healthy attitudes and life styles. These are considered philo- 
sophical issues that belong to the spiritual realm, outside the domain 
of medicine. Furthermore, medicine is supposed to be an objective sci- 
ence, not concerned with moral judgments. 

This seventeenth-century view of medical science often prevents 
physicians from seeing the beneficial aspects and potential meaning of 
illness. Disease is viewed as an enemy to be conquered, and medical 
scientists pursue the Utopian ideal of eliminating, eventually, all dis- 
eases through the application of biomedical research. Such a narrow 
point of view fails to comprehend the subtle psychological and spir- 
itual aspects of illness, and prevents medical researchers from realizing, 
as Dubos has noted, that “complete freedom from disease and struggle 
is almost totally incompatible with the living process.”** 

The ultimate existential issue is, of course, death—and, like all other 
philosophical and existential questions, the matter of death is avoided 
as much as possible. The lack of spirituality that has become character- 
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istic of our modern technological society is reflected in the fact that the 
medical profession, like society as a whole, is death-denying. Within 
the mechanistic framework of our medical science, death cannot be 
qualified. The distinction between a good death and a poor death does 
not make sense; death becomes simply the total standstill of the body- 
machine. 

The age-old art of dying is no longer practiced in our culture, and 
the fact that it is possible to die in good health seems to have been for- 
gotten by the medical profession. Whereas in the past one of the most 
important roles of a good doctor was to provide comfort and support 
for dying patients and their families, physicians and other health pro- 
fessionals today are no longer trained to deal with dying patients and 
find it extremely difficult to cope with the phenomenon of death in a 
meaningful way. They tend to see death as a failure; bodies are carried 
out of hospitals secretly at night, and doctors seem significantly more 
afraid of death than other people, whether sick or healthy.*° Although 
general attitudes toward death and dying have recently begun to 
change considerably,” following the spiritual renaissance of the 1960s 
and 1970s, the new attitudes have not yet been incorporated into our 
health care system. To do so will require a fundamental conceptual 
shift in the medical view of health and illness. 


Having discussed some of the consequences of the Cartesian divi- 
sion for contemporary medicine, let us now take a closer look at the 
image of the body as a machine and its impact on current medical the- 
ory and practice. The mechanistic view of the human organism has 
encouraged an engineering approach to health in which illness is re- 
duced to mechanical trouble and medical therapy to technical manipu- 
lation.*” In many cases this approach has been successful. Medical sci- 
ence and technology have developed highly sophisticated methods for 
removing or repairing various parts of the body, and even for replacing 
them by artificial constructs. This has alleviated the suffering and dis- 
comfort of countless victims of illnesses and accidents, but it has also 
helped to distort the views of health and health care held by the medi- 
cal profession and the general public. 

The public image of the human organism—enforced by the content - 
ef television programs, and especially by advertising—is that of a ma- 
chine which is prone to constant failure unless supervised by doctors 
and treated with medication. The notion of the organism’s inherent 
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healing power and tendency to stay healthy is not communicated, and 
trust in one’s own organism is not promoted. Nor is the relation be- 
tween health and living habits emphasized; we are encouraged to as- 
sume that doctors can fix anything, irrespective of our life styles. 

It is intriguing and quite ironic that physicians themselves are the 
ones who suffer most from the mechanistic view of health by disre- 
garding stressful circumstances in their lives. Whereas traditional heal- 
ers were expected to be healthy people, keeping their body and soul in 
harmony and in tune with their environment, the typical attitudes and 
habits of doctors today are quite unhealthy and produce considerable 
illness. Physicians’ life expectancy today is ten to fifteen years less than 
that of the average population, and they have not only high rates of 
physical illness but also high rates of alcoholism, drug abuse, suicide, 
and other social pathologies.” 

Most doctors adopt their unhealthy attitudes right at the beginning 
of medical school, where their training has been designed to be a 
highly stressful experience. The unhealthy value system that domi- 
nates our society has found some of its most extreme expressions in 
medical education. Medical schools, especially in the United States, 
are by far the most competitive of all professional schools. Like the 
business world, they present high competitiveness as a virtue and em- 
phasize an “aggressive approach” to patient care. In fact the aggressive 
stance of medical care is often so extreme that the metaphors used to 
describe illness and therapy are taken from the language of warfare. 
For example, a malignant tumor is said to “‘invade” the body, radiation 
therapy “bombards” the tissues to “kill” the cancer cells, and chemo- 
therapy is often likened to chemical warfare. Thus medical education 
and practice perpetuate the attitudes and behavior patterns of a value 
system that plays a significant role in causing many of the diseases 
medicine seeks to cure. 

Medical schools not only generate stress but also neglect to teach 
their students how to cope with it. The essence of current medical 
training is inculcating the notion that the patient’s concerns come first 
and that the doctor’s well-being is secondary. This is thought to be 
necessary to produce commitment and responsibility, and to foster 
such an attitude the medical training consists of extremely long hours 
with very few breaks. Many physicians continue this practice in their 
professional lives. It is not uncommon for a physician to work for a full 
year with no vacation. This excessive stress is aggravated by the fact 
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that doctors continually have to deal with people in states of high anxi- 
ety or deep depression, which adds further intensity to their daily work. 
On the other hand, they are trained to use a model of health and ill- 
ness in which emotional forces play no role, and hence they tend to 
disregard them in their own lives. 


The mechanistic view of the human organism and the resulting en- 
gineering approach to health has led to an excessive emphasis on medi- 
cal technology, which is perceived as the only way to improve health. 
Lewis Thomas, for example, is quite explicit about this in his paper 
“On the Science and Technology of Medicine.” After his remark that 
medicine has not been able to prevent or cure any of our common 
major diseases over the past three decades, he goes on to say, “We are, 
in a sense, stuck with today’s technology, and we will stay stuck until 
we have mote scientific kncwledge to work with it.” 

Hard technology has taken a central role in modern medical care. At 
the turn of the century the ratio of supporting personnel to doctors was 
about one to two; now it can be as high as fifteen to one. The diagnos- 
tic and therapeutic tools operated by this army of technicians are the 
result of recent advances in physics, chemistry, electronics, computer 
science, and other related fields. They include computerized blood an- ° 
alyzers and tomography scanners,* machines for renal dialysis,t cardiac 
pacemakers, equipment for radiation therapy, and many other ma- 
chines that are not only highly sophisticated but also extremely expen- 
sive, some of them costing close to a million dollars. As in other 
areas, the use of high technology in medicine is often unwarranted. 
The increasing dependence of medical care on complex technologies 
has accelerated the trend toward specialization and has enforced the 
doctors’ tendency to look at particular parts of the body, forgetting to 
deal with the patient as a whole person. 

At the same time the practice of medicine has shifted from the of- 
fice of the general physician to the hospital where it became progres- 
sively depersonalized, if not dehumanized. Hospitals have grown into 

* The computerized tomography scanner, or “CAT scanner,” is a machine used 
for X-ray diagnosis of abnormalities within the skull. It consists of an X-ray unit di- 
recting beams through the skull from multiple directions, coupled to a computer that 
analyzes the X-ray information and constructs visual images that could not be ob- 
tained by conventional techniques. 


t A renal dialysis machine filters or “dialyzes” the blood of patients with kidney 
failure, replacing the function of the kidneys. ' 
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large professional institutions, emphasizing technology and scientific 
competence rather than contact with the patient. In these modern 
medical centers, which look more like airports than therapeutic en- 
vironments, patients tend to feel helpless and frightened, which often 
keeps them from getting well. Some 30 to 50 percent of present hospi- 
talization is medically unnecessary, but alternative services that could 
be therapeutically more effective and economically more efficient have 
almost disappeared.*! . 

The costs of medical care have increased at a frightening pace over 
the past three decades. In the United States, they went up from twelve 
billion dollars in 1950 to a hundred and sixty billion in 197), rising al- 
most twice as fast as the cost of living during 1974-77." Similar ten- 
dencies have been observed in most other countries, including those 
with socialized medical systems. The development and widespread use 
of expensive medical technologies is one of the main reasons for this 
sharp increase in health costs. For example, renal dialysis for one indi- 
vidual may cost as much as $10,000 a year, and coronary bypass sur- 
gery, which has yet to be shown to prolong life, is being performed 
thousands of times at a cost of $10,000 to $25,000 per operation. 

The excessive use of high technology in medical care is not only un- 
economic but also causes an unnecessary amount of pain and suf- 
fering. Accidents in hospitals now occur more frequently than in any 
other industries except mining and high-rise construction. It has been 
estimated that one out of every five patients admitted to a typical re- 
search hospital will acquire an iatrogenic illness,* with half of these 
episodes resulting from complications of drug therapy and a surprising 
10 percent from diagnostic procedures. 

The high risks of modern medical technology have led to a further 
significant increase in health costs through the growing number of 
malpractice suits against physicians and hospitals. There is now an al- 
most paranoid fear of litigation among American doctors, who try to 
protect themselves from lawsuits by practicing “defensive medicine,” 
ordering even more diagnostic technologies which further increase the 
costs of health care and expose patients to additional risks.*® This mal- 
practice crisis is the result of several things: excessive use of high tech- 
nology within a mechanistic model of illness in which all responsibility 
is delegated to the doctor; considerable pressure from a large number 


* Iatrogenic illnesses—from the Greek iatros (“physician”) and genesis (“ori- 
gin”)—are illnesses generated by the medical care process itself. 


149 


THE INFLUENCE OF CARTESIAN-NEWTONIAN THOUGHT 


of profit-motivated lawyers; and a society that prides itself on being 
democratic but does not have a socialized medical system. 


The conceptual problem at the center of contemporary health care 
is the biomedical definition of disease, according to which diseases are 
well-defined entities that involve structural changes at the cellular level 
and have unique causal roots. The biomedical model allows for several 
kinds of causative factors, but researchers tend to adhere to the doc- 
trine of “one disease, one cause.” The germ theory was the first exam- 
ple of specific disease causation. Bacteria and, later on, viruses have 
been assumed to be the cause of virtually every disease of unknown 
origin. Then the rise of molecular biology brought the concept of the 
single lesion,* which includes genetic anomalies; and more recently 
environmental causes of disease have come under study. In all these 
cases medical scientists have tried to achieve three objectives: precise 
definition of the disease under study; identification of its specific cause; 
and development of the appropriate treatment—usually some techni- 
cal manipulation—that will eliminate the causal root of the disease. 

The theory of specific disease causation has been successful in a few 
special cases, such as acute infectious processes and nutritional defi- 
ciencies, but the overwhelming majority of illnesses cannot be under- 
stood in terms of the reductionist concepts of well-defined disease en- 
tities and single causes. The main error of the biomedical approach is 
the confusion between disease processes and disease origins. Instead of 
asking why an illness occurs, and trying to remove the conditions that 
lead to it, medical researchers try to understand the biological mecha- 
nisms through which the disease operates, so that they can then inter- 
fere with them. Among the leading contemporary researchers Thomas 
has expressed his belief in such an approach with unusual clarity: “For 
every disease there is a single key mechanism that dominates all others. 
If one can find it, and then think one’s way around it, one can control 
the disorder : . . In short, I believe that the major diseases of human 
beings have become approachable biological puzzles, ultimately solv- 
able.” 

These’ mechanisms, rather than the true origins, are seen as the 
causes of disease in current medical thinking, and this confusion lies at 
the very center of the conceptual problems of contemporary medicine. 


* Lesion is a technical term for injury; it denotes an abnormal change in structure 
of an organ or other bodily part. 
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As Thomas McKeown has emphasized, “It should be recognized that 
the most fundamental question in medicine is why disease occurs 
rather than how it operates after it has occurred; that is to say, concep- 
tually the origins of disease should take precedence over the nature of 
disease process.’”*” 

The origins of disease will generally be found in several causative 
factors that must concur to result in ill health.** Moreover, their ef- 
fects will differ profoundly from person to person, since they depend 
on the individual’s emotional reactions to stressful situations and on 
the social environment in which these situations occur. The common 
cold is a good example. It can develop only if a person is exposed to 
one of several viruses, but not everybody exposed to these viruses will 
be afflicted. Exposure will result in illness only when the exposed indi- 
vidual is in a receptive state, and this will depend on weather condi- 
tions, fatigue, stress, and a host of other circumstances that influence 
the person’s resistance to infection. To understand why a particular 
person develops a cold, many of these factors have to be assessed and 
weighed against one another. Only then will the “puzzle of the com- 
mon cold” be solved. 

This situation has its counterpart in almost all illnesses, most of 
them far more serious than the common cold. An extreme case, in 
both complexity and severity, is cancer. Over the past decades huge 
amounts of money have been poured into cancer research with the aim 
of identifying a virus that caused the disease. When this line of re- 
search remained fruitless, attention shifted to environmental causes, 
which were also investigated within a reductionist framework. Today 
many researchers still perpetuate the impression that exposure to a 
carcinogenic substance alone causes cancer. But if we look at the num- 
ber of people who are exposed, for example, to asbestos and ask how 
many of them will develop lung cancer, we find that the incidence is 
something like one in a thousand. Why does that one person develop 
the disease? The answer is that any noxious influence from the en- 
vironment involves the organism as a whole, including the psychologi- 
cal stdte and the social and cultural conditioning of the person. All 
these factors are significant in the development of cancer and have to 
be taken into account to understand the disease. 


The concept of disease as a well-defined entity has led to a classifi- © 


cation of diseases patterned after the taxondmy of plants and animals. 
Such a classification system has some justification for illnesses with 
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predominantly physical symptoms, but it is extremely problematic for 
mental illnesses, to which it has been extended. Psychiatric diagnosis is 
notorious for its lack of objective criteria. Since the patient’s behavior 
toward the psychiatrist is part of the clinical picture on which the 
diagnosis is based, and since this behavior is influenced by the doctor’s 
personality, attitudes, and expectations, the diagnosis will necessarily 
be subjective. Thus the ideal of a precise classification of “mental dis- 
ease” remains largely illusory. Nevertheless, psychiatrists have spent an 
enormous amount of effort trying to establish objective diagnostic sys- 
tems for emotional and behavioral disorders that would allow them to 
include mental illness in the biomedical definition of disease. 

In the process of reducing illness to disease, the attention of physi- 
cians has moved away from the patient as a whole person. Whereas ill- 
ness is a condition of the total human being, disease is a condition of a 
particular part of the body, and rather than treating patients who are 
ill, doctors have concentrated on treating their diseases.*” They have 
lost sight of the important distinction between the two concepts. Ac- 
cording to the biomedical view, there is no illness, and thus no justifi- 
cation for medical attention, without the structural or biochemical al- 
terations characteristic of a specific disease. But clinical experience has 
shown repeatedly that one can be ill without having a disease. Half of 
all visits to the doctor are for complaints that cannot be associated 
with any physiological disorder.”” 

Because of the biomedical definition of disease as the basis of illness, 
medical treatment is directed exclusively at the biological abnormality. 
But this does not necessarily restore the patient to health, even if the 
treatment is successful. For example, medical cancer therapy may re- 
sult in the complete regression of a tumor without making the patient 
well. Emotional problems may continue to affect the patient’s health 
and, if not dealt with, may produce a recurrence of the malignancy.” 
On the other hand, it may happen that a patient has no demonstrable 
disease but nevertheless feels quite sick. Because of the limitations of 
the biomedical approach, physicians are often unable to help such pa- 
tients, who have been called “the worried well.” 

Although the biomedical model distinguishes between symptoms 
and diseases, each disease itself, in a wider sense, can be seen as merely 
a symptom of an underlying illness whose origins are rarely investi- 
gated. To do so would require seeing ill health within the broad con- 
text of the human condition, recognizing that any illness or behavioral 


“152 


THE BIOMEDICAL MODEL 


disorder of a particular individual can be understood only in relation to 
the whole network of interactions in which that person is embedded. 


Perhaps the most striking example of the emphasis on symptoms 
rather than underlying causes is the drug approach of contemporary 
medicine. It has its roots in the erroneous view that bacteria are the 
primary causes of disease, rather than symptomatic manifestations of 
underlying physiological disorder. For many decades after Pasteur ad- 
vanced his germ theory medical research was focused on the bacteria 
and neglected to study the host organism and its environment. Be- 
cause of this one-sided emphasis, which began to change only in the 
second half of our century with the rise of immunology, physicians 
have tended to concentrate on destroying the bacteria instead of look- 
ing for the causal roots of the disorder. They have been very successful 
in suppressing or alleviating the symptoms but at the same time often 
cause further damage to the organism. 

The overemphasis on bacteria has given rise to the view that disease 
is the consequence of an attack from outside, rather than of a break- 
down within the organism. Lewis Thomas, in his popular Lives of a 
Cell, has given a vivid description of this widespread misconception: 


Watching television, you’d think we lived at bay, in total jeopardy, sur- 
rounded on all sides by human-seeking germs, shielded against infection 
and death only by a chemical technology that enables us to keep killing 
them off. We are instructed to spray disinfectants everywhere ... We 
apply potent antibiotics to minor scratches and seal them with plastic. 
Plastic is the new protector; we wrap the already plastic tumblers of 
hotels in more plastic, and seal the toilet seats like state secrets after ir- 
radiating them with ultraviolet light. We live in a world where the mi- 
crobes are always trying to get at us, to tear us cell from cell, and we 
only stay alive through diligence and fear.” 


These rather grotesque attitudes, more noticeable in the United 
States than anywhere else, are of course promoted not only by medical 
science but even more forcefully by the chemical industry. Whatever 
their motivation, they are hardly justified on the basis of biological 
fact. It is well known that many types of bacteria and viruses associated 
with disease are commonly present in the tissues of healthy individuals 
without causing any harm. Only under special circumstances that 
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lower the general resistance of the host do they produce pathological 
symptoms. Our society makes it hard to believe, but the functioning of 
many essential organs requires the presence of bacteria. Animals raised 
under totally germ-free conditions have been shown to develop gross 
anatomical and physiological abnormalities.”* . 

Out of the huge population of bacteria on the earth, only a small 
number is capable of generating diseases in human organisms, and 
these are usually destroyed in due course by the organism’s immune 
mechanisms. As Thomas says, “The man who catches a meningo- 
coccus* is in considerably less danger for his life, even without chemo- 
therapy, than the meningococci with the bad luck to catch a man.”** 
On the other hand, bacteria that are relatively harmless for a particular 
group of people who have built up resistance to them may be ex- 
tremely virulent for others if they have never been exposed to these 
microbes before. The catastrophic epidemics that afflicted Polynesians, 
American Indians, and Eskimos at their first contacts with European 
explorers provide striking illustrations of this.** 

The point is that the development of infectious diseases depends as 
much on the response of the host as on the specific characteristics of 
the bacteria. This view is further enforced by a careful study of the de- 
tailed mechanism of infection. There seem to be very few infectious 
diseases in which the bacteria cause actual direct damage to the cells or 
tissues of the host organism. There are some, but in most cases the 
damage is caused by an overreaction of the organism, a kind of panic in 
which a number of powerful, unrelated defense mechanisms are all 
turned on at once.” Infectious diseases, then, arise most of the time 
from a lack of coordination within the organism, rather than from in- 
jury caused by invading bacteria. 

Given these facts, it would seem extremely useful, as well as intel- 
lectually challenging, to study the complex interactions of mind, body, 
and environment that affect resistance to bacteria. However, very little 
research of this kind is being done. The major research effort in this 
century has been directed toward identifying specific microorganisms 
and developing medicines to kill them. This effort has been extremely 
successful, providing doctors with an arsenal of drugs that are highly 
effective in the treatment of acute bacterial infections. But while the 


* Meningococcus is the bacterium associated with meningitis, an inflammation of 
the membranes covering the brain and spinal cord. 
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proper use of antibiotics in emergency situations will continue to be 
justified, it will also be essential to study and enhance the natural resis- 
tance of human organisms to bacteria. 

Antibiotics, of course, are not the only type of drugs used in modern 
medicine. Drugs have become the key to all medical therapy. They are 
used to regulate a wide variety of physiological functions through their 
effects on nerves, muscles, and other tissues, as well as on the blood 
and other bodily fluids. Drugs can improve the functioning of the 
heart and correct irregularities in the heartbeat; they can raise or lower _, 
blood pressure, prevent blood clotting or control excessive bleeding, 
induce muscle relaxation, affect the secretion of various glands, and 
regulate a number of digestive processes. By acting on the central ner- 
vous system, they can alleviate or temporarily eliminate pain, relieve 
tension and anxiety, induce sleep, or increase alertness. Drugs can af- 
fect a wide range of regulatory functions, from the visual accommoda- 
tion of the eye to the destruction of cancer cells. Many of these func- 
tions involve subtle biochemical processes that are barely understood, 
if not completely mysterious. 

The extensive development of chemotherapy* in modern medicine 
has allowed physicians to save innumerable lives and alleviate much 
suffering and discomfort, but, unfortunately, it has also led to the well- 
known overuse and misuse of drugs, both by doctors through prescrip- 
tion and by individuals through self-medication. Until recently it was 
believed that the toxic side effects of medical drugs, although some- 
times serious, were so rare that they were generally insignificant. This 
turned out*to be a grave misjudgment. During the past two decades 
adverse drug reactions have become a public health problem of alarm- 
ing proportions, producing considerable pain and discomfort for mil- 
lions each year.5” Some of these effects are inevitable, and many of 
them are clearly the fault of patients, but many others are the result of 
careless and inappropriate prescriptions by doctors who adhere rigidly 
to the biomedical approach. It has been argued that high-quality medi- 
cine can be practiced without the use of any of the twenty most com- 
monly prescribed drugs.*® 

The central role of drugs in contemporary health care is often justi- 
fied with the observation that today’s most effective drugs—including 
digitalis, penicillin, and morphine—all come from plants, many of 


* Chemotherapy is the treatment of disease with chemicals, that is, with drugs. 
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them used as medicines throughout the ages. The medical use of 
drugs, according to this argument, is merely the continuation of a cus- 
tom that is probably as old as humanity itself. Although this is cer- 
tainly true, there is a crucial difference between the use of herbal 
medicines and chemical drugs. The drugs prepared in modern phar- 
maceutical laboratories are purified and highly concentrated samples 
of substances that occur naturally in plants. These purified products 
turn out to be less efficient and more hazardous than the original un- 
purified remedies. Recent experiments with herbal medicine indicate 
that the purified active principle is less effective as a medicine than the 
crude extract from the plant, because the latter contains trace elements 
and molecules that were considered unimportant but turn out to play a 
vital role by limiting the effect of the main active ingredient. They en- 
sure that the body’s reaction does not go too far and cause unwanted 
side effects. Crude extracts of herbal mixtures also have very special an- 
tibacterial properties. They do not destroy the bacteria but prevent 
them from multiplying, so that mutations cannot occur and strains of 
bacteria resistant to the medication are unlikely to develop.*” Further- 
more, the dosage of herbal medicines is much less problematic than 
that of chemical drugs. Herbal mixtures that have been tried out em- 
pirically for thousands of years need not be quantified precisely be- 
cause of their in-built moderating effects. Approximate dosages, ac- 
cording to age, body weight, and size of the patient, are sufficient. 
Thus modern science is now validating empirical knowledge that has 
been passed on from generation to generation by folk healers in all cul- 
tures and traditions. 


An important aspect of the mechanistic view of living organisms and 
the resulting engineering approach to health is the belief that the cure 
of illness requires some outside intervention by the physician, which 
can be either physical, through surgery or radiation, or chemical, 
through drugs. Current medical therapy is based on this principle of 
medical intervention, relying on outside forces for cure, or at least for 
the alleviation of suffering and discomfort, without taking into account 
the healing potential within the patient: This attitude derives directly 
from the Cartesian view of the body as a machine that requires some- 
bedy to repair it when it breaks down. Accordingly, medical interven- 
tion is carried out with the aim of correcting a specific biological mech- 
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anism in a particular part of the body, with different parts treated by 
different specialists. 

To associate a particular illness with a definite part of the body is, of 
course, very useful in many cases. But modern scientific medicine has 
overemphasized the reductionist approach and has developed its spe- 
cialized disciplines to a point where doctors are often no longer able to 
view illness as a disturbance of the whole organism, nor to treat it as 
such. What they tend to do is to treat a particular organ or tissue, and 
this is generally done without taking the rest of the body into account, 
let alone considering the psychological and social aspects of the pa- 
tient’s illness. 

Even though such a fragmentary medical intervention can be very 
successful in alleviating pain and suffering, this alone is not always 
enough to justify it. From a broader point of view, not everything that 
alleviates suffering temporarily is necessarily good. If the intervention 
is carried out without taking other aspects of the illness into account, 
the result will generally be unhealthy for the patient in the long run. 
For example, somebody may develop arteriosclerosis, a narrowing and 
hardening of the arteries, as the result of an unhealthy way of life— 
heavy diet, lack of exercise, excessive smoking. Surgical treatment of a 
blocked artery may temporarily alleviate pain but will not make the 
person well. The surgical intervention merely treats a local effect of a 
systemic disorder that will continue until the underlying problems are 
identified and resolved. 

Medical therapy, of course, will always be based on some form of 
intervention. It need not, however, take the excessive and fragmentary 
form we see so often in contemporary health care. It could be the kind 
of therapy practiced by wise physicians and healers for millennia, a 
subtle interference with the organism to stimulate it in a specific way 
so that it will, by itself, complete the process of healing. Therapies of 
that kind are based on a profound respect for self-healing; on the view 
of the patient as a responsible individual who can herself initiate the 
process of getting well. Such an attitude is contrary to the biomedical 
approach, which delegates all authority and responsibility to the doc- 
tor. 

According to the biomedical model, only the doctor knows what is 
important for an individual’s health, and only he can do anything 
about it, because all knowledge about health is rational, scientific 
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knowledge, based on objective observation of clinical data. Thus labo- 
ratory tests and measurement of physical parameters in the examining 
room are generally considered more relevant to the diagnosis than the 
assessment of the patient’s emotional state, family history, or social sit- 
uation. 

The physician’s authority and his responsibility for the patient’s 
health make him assume a‘ paternal role. He can be a benevolent par- 
ent or a dictatorial parent, but his position is clearly superior to that of 
the patient. Moreover, since most doctors are men, the paternal role of 
the physician encourages and perpetuates sexist attitudes in medicine, 
with respect to both women patients and women doctors. These atti- 
tudes include some of the most dangerous manifestations of sexism, 
not provoked by medicine as such but reflecting the patriarchal bias in 
society as a whole, and especially in science. 

In today’s health care system physicians play a unique and decisive 
role in the health teams that share the tasks of patient care.°! It is the 
physician who sends patients to the hospital and sends them home, 
who orders tests and X-rays, recommends surgery and prescribes drugs. - 
Nurses, although often highly trained as therapists and health educa- 
tors, are considered merely assistants of doctors and can rarely use their 
full potential. Because of the narrow biomedical view of illness and the 
patriarchal patterns of power in the health care system, the important 
role that nurses play in the healing process through their human con- 
tacts with the patients is not fully recognized. From these contacts 
nurses often acquire much more extensive knowledge of the patient’s 
physical and psychological condition than doctors, but this knowledge 
is considered less relevant than the M.D.’s “scientific” assessment 
based on laboratory tests. Spellbound by the mystique that surrounds 
the medical profession, our society has conferred on physicians the ex- 
clusive right to determine what constitutes illness, who is ill and who is 
well, and what should be done to the sick. Numerous other healers, 
such as homeopaths, chiropractors, and herbalists, whose therapeutic 
techniques are based on different, but equally coherent, conceptual 
models have been legally excluded from the mainstream of health care. 


Although physicians have considerable power to influence the 
health care system, they are also very conditioned by it. Since their 
training is heavily oriented toward hospital care, they feel more com- 
fortable in doubtful cases when their patients are in the hospital, and 
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since they receive very little reliable information about drugs from 
noncommercial sources, they tend to be unduly influenced by the 
pharmaceutical industry. However, the essential aspects of contempo- 
rary health care are determined by the nature of medical education. 
The emphasis on hard technology, the overuse of drugs, and the prac- 
tice of centralized, highly specialized medical care all originate in the 
medical schools and academic medical centers. Any attempt to change 
the current system of health care will therefore have to begin by 
changing medical education. 

American medical education was cast into its present form at the 
beginning of the century, when the American Medical Association 
commissioned a national survey of medical schools with the aim of 
putting medical education on a sound scientific basis. A related pur- 
pose of the survey was to channel the huge funds of newly formed 
foundations—especially those of the Carnegie and Rockefeller foun- 
dations—into a few carefully chosen medical institutions. This es- 
tablished the link between medicine and big business that has dom- 
inated the entire health care system ever since. ‘ 

. The result of the survey was the Flexner Report, published in 1910, 
which decisively shaped American medical education by setting up 
strict guidelines that are still followed today. The modern medical 
school was to be part of a university, with a permanent faculty com- 
mitted to teaching and research. Its primary purpose was the education 
of students and the study of disease, not the care of the sick. Accord- 
ingly, the M.D. degree it granted was to certify the successful mastery 
of medical science, not the ability to care for patients. The science to 
be taught, and the research to be pursued, were firmly embedded in 
the reductionist biomedical framework; in particular, they were to be: 
dissociated from social concerns, which were considered outside the 
boundaries of medicine. 

The Flexner Report found that only about 20 percent of all Ameri- 
can medical schools met its “scientific” standards. The others were de- 
clared “second-rate” and were forced to close through legal and finan- 
cial pressures. Although many of the schools had indeed been 
inadequate, they were also the institutions that had admitted female, 
black, and poor students, all now effectively barred from access to med- 
ical training. In particular, the medical establishment vehemently op- 
posed the admission of women into medicine and erected a number of 
barricades against the training and practice of female physicians. 
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Under the impact of the Flexner Report, scientific medicine became 
~ more and more biologically oriented, specialized, and hospital-based. 
Specialists increasingly replaced generalists as teachers and became the 
models for aspiring physicians. By the late 1940s medical students in 
the academic medical centers had almost no contact with physicians 
practicing general medicine, and since their training took place more 
and more within hospitals, they were effectively removed from contact 
with most of the illnesses that confront people in their daily lives. ‘This 
situation has persisted to the present day. Whereas two-thirds of the 
complaints encountered in everyday medical practice are for minor ill- 
nesses of brief duration, which usually cure themselves, and less than 5 
percent for major illnesses carrying a threat to life, this proportion is 
reversed in a university hospital.’ Thus medical students are given a 
thoroughly distorted view of illness. Their major experience involves 
only a tiny portion of common health problems, and these problems 
are not studied out in the community, where their broader context 
could be assessed, but in the hospital, where students concentrate ex- 
clusively on the biological aspects of illness. As a consequence, interns 
and residents develop a disdain for the ambulatory patient—the walk- 
ing, living person with complaints that usually involve emotional as 
well as physical problems—and come to see the hospital as an ideal 
place to practice specialized and technology-oriented medicine. 

A generation ago more than half of all physicians were general prac- 
titioners; now over 75 percent are specialists, confining their attention 
to a particular age group, disease, or part of the body. According to 
David Rogers, this has resulted in “the apparent inability of Ameri- 
can medicine to deal with the simple day-to-day medical needs of our 
population.” On the other hand, there is a “surplus” of surgeons in the 
United States which, according to some critics, results in considerable 
overuse of surgical procedures.” These are some of the reasons why 
many people see the need for primary health care—the broad range of 
general care traditionally rendered by physicians in community prac- 
tice—as the central problem facing American medicine. 

The problem with primary care is not only the small number of gen- 
eral practitioners but also their approach to patient care, which is often 
restricted by the heavily biased training they received in medical 
school. The task of the general practitioner requires not only scientific 
knowledge and technical skills but wisdom, compassion, and patience, 
an ability to provide human,comfort and reassurance, sensitivity to the 
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patient’s emotional problems, and therapeutic skills in the manage- 
ment of psychological aspects of illness. These attitudes and skills are 
generally not emphasized in the present programs of medical training, 
in which the identification and treatment of a specific disease is pre- 
sented as the essence of medical care. Moréover, medical schools vig- 
orously promote an imbalanced, “macho” value system and actively 
suppress the qualities of intuition, sensitivity, and nurturance in favor 
of a rational, aggressive, and competitive approach. As Scott May, a 
student at the University of California School of Medicine in San 
Francisco, said in his graduation speech, “Medical school felt like a 
family where the mother was gone and only the hard father remained 
at home.’ Because of this imbalance, physicians often regard an em- 
pathic discussion of personal i issues as quite unnecessary, and in turn 
patients tend to perceive them as cold and unfriendly and complain 
that the doctor fails to understand their worries. 

The purpose of our academic medical centers is not only training 
but research. As in medical education, the biological orientation is 
heavily favored in the support and funding of research projects. Al- 
though epidemiological, social, and environmental research would 
often be much more useful and efficient for improving human health 
than the strict biomedical approach,” projects of this kind are little 
encouraged and poorly financed. The reason for this resistance is not 
merely the strong conceptual appeal of the biomedical model to most 
researchers but also its vigorous promotion by the various interest 
groups in the health industry.”? 


Although there is widespread dissatisfaction with medicine and with 
doctors among the general public, most people are not aware that one 
of the main reasons for the current state of affairs is the narrow con- 
ceptual basis of medicine. On the contrary, the biomedical model is 
generally accepted, and its basic principles are so thoroughly ingrained 
in our culture that it has even become the dominant folk model of ill- 
ness. Most patients do not understand its intricacies very well, but they 
have been conditioned to believe that the doctor alone knows what 
made them sick and that technological intervention is the only thing 
that will get them well. 

This public attitude makes it very difficult for progressive physicians 
to change the patterns of current health care. I know several who try to 
explain their patients’ symptoms to them, relating the illness to the 
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patients’ living habits, and who find again and again that patients are 
not satisfied with that approach. They want something else, and often 
they will not be content until they can leave the doctor’s office with a 
prescription in their hands. Many physicians make great efforts to 
change people’s attitudes about health, so that they will not insist on 
having an antibiotic prescribed for a cold, but the power of the pa- 
tients’ belief system often makes these efforts ineffective. As one gen- 
eral practitioner tells me, “You have a mother with a child who is run- 
ning a fever, and who says, ‘Give him a penicillin shot’; and then you 
say, ‘You don’t understand, penicillin won’t help in that case,’ and 
then she says, “What kind of a doctor are you? If you don’t want to do 
it I'll go somewhere else.’ ” 

The biomedical model today is much more than a model. Among 
the medical profession it has acquired the status of a dogma, and for 
the general public it is inextricably linked to the common cultural be- 
lief system. To go beyond it will require nothing less than a profound 
cultural revolution. And such a revolution is necessary if we want to 
improve, or even maintain, our health. The shortcomings of our cur- ’ 
rent health care system—in terms of health costs, effectiveness, and 
fulfillment of human needs—are becoming more and more conspicu- 
ous and are increasingly recognized as stemming from the restrictive 
nature of the conceptual model on which it is based. The biomedical 
approach to health will still be extremely useful, just as the Cartesian- 
Newtonian framework remains useful in many areas of classical sci- 
ence, as long as its limitations are recognized. Medical scientists will 
need to realize that the reductionist analysis of the body-machine can- 
not provide them with a complete understanding of human problems. 
Biomedical research will have to be integrated into a broader system of 
health care in which the manifestations of all human illness are seen as 
resulting from the interplay of mind, body, and environment, and are 
studied and treated accordingly. 

To adopt such a holistic and ecological concept of health, in theory 
and in practice, will require not only a radical conceptual shift in medi- 
cal science but also a major public reeducation. Many people obsti- 
nately adhere to the biomedical model because they are afraid to have 
their life styles examined and to be confronted with their unhealthy be- 
havior. Rather than face such an embarrassing and often painful situa- 
tion, they insist on delegating all responsibility for their health to the 
doctor and the drugs. Furthermore, as a society we tend to use medical 
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diagnosis as a cover-up of social problems. We prefer to talk about our 
children’s “hyperactivity” or “‘learning disability,” rather than examine 
the inadequacy of our schools; we prefer to be'told that we suffer from 
“hypertension” rather than change our overcompetitive business 
world; we accept ever increasing rates of cancer rather than investigate 
how the chemical industry poisons our food to increase its profits. 
These health problems go far beyond the concerns of the medical pro- 
fession, but they are brought into focus, inevitably, as soon as we 
seriously try to go beyond current medical care. Transcending the bio- 
medical model will be possible only if we are willing to change other 
things as well; it will be linked, ultimately, to the entire social and cul- 
tural transformation. 
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Like biology and medicine, the science of psychology has been shaped 
by the Cartesian paradigm. Psychologists, following Descartes, 
adopted the strict division between the res cogitans and the res ex- 
tensa, which made it extremely difficult for them to understand how 
mind and body interacted with each other. The current confusion 
about the role and nature of the mind, as distinct from that of the 
brain, is a manifest consequence of the Cartesian division. 

Descartes not only made a sharp distinction between the imperma- 
nent human body and the indestructible soul, but also suggested dif- 
ferent methods for studying them. The soul, or mind, should be stud- 
ied by introspection, the body by the methods of natural science. 
However, psychologists in the subsequent centuries did not follow 
Descartes’ suggestion but adopted both methods for the study of the 
human psyche, thus creating two major schools of psychology. The 
structuralists studied the mind through introspection and tried to ana- 
lyze consciousness into its basic elements, while behaviorists concen- 
trated exclusively on the study of behavior and so were led to ignore or 
deny the existence of mind altogether. Both these schools emerged at a 
time when scientific thought was dominated by the Newtonian model 
of reality. Accordingly, they both modeled themselves after classical 
physics, incorporating the basic concepts of Newtonian mechanics 
into their theoretical frameworks. 

Meanwhile, working ‘in the clinic and the consulting room rather 
than the laboratory, Sigmund Freud used the method of free associa- 
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tion to develop psychoanalysis. Although this was a very different, even 
revolutionary, theory of the human mind, its basic concepts were again 
Newtonian in nature. Thus the three main currents of psychological 
thinking in the first decades of the twentieth century—two in the acad- 
emy and one in the clinic—were based not only on the Cartesian para- 
digm but also on specifically Newtonian concepts of reality. . 

Psychology as a science is commonly believed to date from the nine- 
‘teenth century, and its historical roots are usually traced back to the 
philosophies of Greek antiquity.’ The Western belief that this tradi-_ 
tion has produced the only serious psychological theories is now being 
recognized as a rather narrow and culturally conditioned view. Recent 
developments in consciousness research, psychotherapy, and transper- 
sonal psychology have stimulated interest in Eastern systems of 
thought, and particularly those of India, which exhibit a variety of pro- 
found and sophisticated approaches to psychology. The rich tradition 
of Indian philosophy has generated a spectrum of philosophical 
schools, from extreme materialism to extreme idealism, from absolute 
monism through dualism to complete pluralism. Accordingly, these 
schools have developed numerous and often conflicting theories about 
human behavior, the nature of consciousness, and the relation between 
mind and matter. 

In addition to this wide range of philosophical schools, Indian and 
other Eastern cultures have also developed spiritual traditions that are 
based on empirical knowledge and thus more akin to the approach of 
modern science.” These traditions are grounded in mystical experi- 
ences that have led to elaborate and extremely refined models of con- 
sciousness that cannot be understood within the Cartesian framework 
but are in surprising agreement with recent scientific developments.’ 
Eastern mystical traditions are not, however, primarily concerned with 
theoretical concepts. They are, above all, ways of liberation, concerned 
with the transformation of consciousness. During their long history 
they have developed subtle techniques to change their followers’ 
awareness of their own existence and of their relation to human society 
and the natural world. Thus traditions like Vedanta, Yoga, Buddhism, 
and Taoism resemble psychotherapies much more than religions or 
philosophies, and-it is therefore not surprising that some Western psy- 
chotherapists have recently shown a keen interest in Eastern mysti- 
cism. 

The psychological speculations of ancient Greek philosophers also 
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show strong influences of Eastern ideas, which the Greeks assimilated, 
according to history and legend, during extended studies in Egypt. 
This early Western philosophical psychology fluctuates between ideal- 
istic and materialistic views of the soul. Among the pre-Socratics, Em- 
pedocles taught a materialistic theory of the psyche, according to 
which all thought and perception were dependent on bodily change. 
Pythagoras, on the other hand, expounded strongly mystical views that 
included the belief in the transmigration of souls. Socrates introduced 
a new concept of the soul into Greek philosophy. Whereas it had been 
described before either as a vital force—the “breath of life” —or as a 
transcendental principle in the mystical sense, Socrates used the word 
“psyche” in the sense that modern psychology does, as the seat of in- 
telligence and character. 

Plato was the first to deal explicitly with the problem of conscious- 
ness, and Aristotle wrote the first systematic treatise on it, On the Soul, 
in which he developed a biological and materialistic approach to psy- 
chology. This materialistic approach, which was further elaborated by 
the Stoics, found its most eloquent opponent in Plotinus, the founder 
of Neoplatonism and last of the great philosophers of antiquity, whose 
teachings resembled the Indian Vedanta philosophy in many aspects 
and had a powerful influence on early Christian doctrine. According 
to Plotinus, the soul is immaterial and immortal; consciousness is 
the image of the Divine One and as such ‘is present at all levels of 
reality. 

One of the most powerful and influential images of the psyche is 
found in Plato’s philosophy. In the Phaedrus, the soul is pictured as a 
charioteer driving two horses, one representing the bodily passions and 
the other the higher emotions. This metaphor encapsulates the two 
approaches to consciousness—the biological and the spiritual—which 
have been pursued, without being reconciled, throughout Western 
philosophy and science. This conflict generated the “mind-body prob- 
lem” that is reflected in many schools of psychology, most notably in 
the conflict between the psychologies of Freud and Jung. 


In the seventeenth century, the mind-body problem was cast into 
the form that shaped the subsequent development of Western scien- 
tific psychology. According to Descartes, mind and body belonged to 
two parallel but fundamentally different realms, each of which could 
be studied without reference to the other. The body was governed by 
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mechanical laws, but the mind—or soul—was free and immortal. The 
soul was clearly and specifically identified with consciousness and 
could affect the body by interacting with it through the brain’s pineal 
gland. Human emotions were seen as combinations of six elementary 
“passions” and described in a semimechanical way. As far as knowl- 
edge and perception were concerned, Descartes believed that knowing 
was a primary function of human reason, that is, of the soul, which 
could take place independently of the brain. Clarity of concepts, which 
played such an important role in Descartes’ philosophy and science, 
could not be derived from the confused performance of the senses but 
was the result of an innate cognitive disposition. Learning and experi- 
ence merely provided the occasions for the manifestation of innate 
ideas. 

The Cartesian paradigm provided inspiration, as well as challenge, 
for two great philosophers of the seventeenth century, Baruch Spinoza 
and Gottfried Wilhelm Leibniz. Spinoza could not accept Descartes’ 
dualism and replaced it with a rather mystical monism;* Leibniz in- 
troduced the idea of an infinite number of substances which he called 
“monads,” meaning organismic units of an essentially psychic nature, 
with the human soul occupying a special position among them. Ac- 
cording to Leibniz, monads “have no windows”; they merely mirror 
one another.° There is no interaction between mind and body, but 
both act in “preestablished harmony.” 

The subsequent development of psychology followed neither the 
spiritual views of Spinoza nor tte organismic ideas of Leibniz. Instead, 
philosophers and scientists turned to Newton’s precise mathematical 
formulation of Descartes’ mechanistic paradigm, and attempted to use 
its principles to understand human nature. While La Mettrie in 
France applied Descartes’ mechanical model of animals in a straight- 
forward way to the human organism, including its mind, British empir- 
icist philosophers used Newtonian ideas to develop more sophisticated 
psychological theories. Hobbes and Locke refuted Descartes’ concept 
of innate ideas and maintained that there was nothing in the mind that 
was not first in the senses. At birth, the human mind was, in Locke’s 
famous phrase, a tabula rasa, a blank tablet upon which ideas were im- 
printed through sensory perceptions. This notion served as the starting 


* Monism, from the Greek monos (“single”), is a philosophical view which holds 
that there is only one kind of ultimate substance or reality. 
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point for a mechanistic theory of knowledge, in which sensations were 
the basic elements of the mental realm and were combined into more 
complex structures by the process of association. 

The concept of association represented a significant step in the de- 
velopment of the Newtonian approach to psychology, since it allowed 
philosophers to reduce the complexity of mental functioning to certain 
elementary rules. David Hume in particular elevated association to the 
central principle in the analysis of the human mind, seeing it as an 
“attraction in the mental world” that played a role comparable to the 
force of gravity in the material Newtonian universe. Hume was also 
deeply influenced by Newton’s method of inductive reasoning, based 
on experience and observation, and he used it to construct an atomistic 
psychology in which the self was reduced to a “bundle of perceptions.” 

David Hartley took a further step, combining the concept of the as- 
sociation of ideas with that of the neurological reflex, to develop a de- 
tailed and ingenious mechanistic model of the mind in which all men- 
tal activity was reduced to neurophysiological processes. This model 
was further elaborated by several empiricists and in the 1870s was in- 
corporated into the work of Wilhelm Wundt, generally regarded as the 
founder of scientific psychology. 


The modern science of psychology was a résult of nineteenth-cen- 
tury developments in anatomy and physiology. Intensive studies of the 
brain and the nervous system established specific relations between 
mental functions and brain structures, clarified various functions of the 
nervous system, and brought detailed knowledge of the anatomy and 
physiology of the sensory organs. As a result of these advances, the in- 
genious but naive mechanistic models outlined by Descartes, La Met- 
trie, and Hartley were reformulated in modern terms, and the New- 
tonian orientation of psychology became firmly established. 

The discovery of correlations between mental activity and brain 
structure created great enthusiasm among neuroanatomists and led 
some of them to postulate that human behavior could be reduced to a 
set of independent mental faculties, or traits, that were localized in 
specific regions of the brain. Although this hypothesis could not be 
sustained, its basic aim of associating various functions of the mind 
with precise locations in the brain is still very popular among neuro- 
scientists. At first researchers were able to demonstrate a high degree of 
localization for the primary motor and sensory functions, but when the 
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approach was extended to higher cognitive processes, such as learning 
and memory, it did not lead to any consistent picture of these. phenom- 
ena. Nevertheless, most neuroscientists continued their research along 
the established reductionist lines. 

Nineteenth-century studies of the nervous system produced another 
field of research, reflexology, which had a profound influence on sub- 
sequent psychological theories. The neurological reflex, with its clear 
causal relation between stimulus and response and its machinelike reli- 
ability, became the prime candidate for the elementary physiological 
building block that formed the basis of more complex patterns of be- 
havior. The discovery of new forms of reflexive responses gave hope to 
many psychologists that, ultimately, all human behavior would be un- 
derstood in terms of complex combinations of basic reflex mecha- 
nisms. This view was put forth by Ivan Sechenov, founder of the in- 
fluential Russian school of reflexology whose most prominent member 
was Ivan Pavlov. Pavlov’s discovery of the principle of conditioned re- 
flexes had a decisive impact on subsequent learning theories. 

Detailed investigation of the central nervous system was comple- 
mented by increased understanding of the structure and function of 
the sensory organs, which helped establish systematic relations be- 
tween the quality of sensory experiences and the physical characteris- 
tics of their stimuli. Pioneering experiments by Ernst Weber and Gus- 
tav Fechner resulted in formulation of the celebrated Weber-Fechner 
law, which postulates a mathematical relation between the intensities 
of sensations and their stimuli. Physicists made major contributions to 
this field of sense physiology; Hermann von Helmholtz, for example, 
developed comprehensive theories of hearing and color vision. 

These experimental approaches to the study of perception and be- 
havior culminated in Wundt’s research. Founder of the first psychol- 
ogy laboratory, he remained the most influential figure in scientific psy- 
chology for almost four decades. During that time he was the chief 
representative of the so-called elementist orientation, which main- 
tained that all mental functioning could be analyzed into specific ele- 
ments. The object of psychology, according to Wundt, was to study 
how these elements could be combined to form perceptions, ideas, and 
various associative processes. 

The orthodox experimental psychologists of the nineteenth century: 
were dualists who tried to draw a clear distinction between mind and 
matter. They believed that introspection was a necessary source of in- 
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formation about the mind, but saw it as an analytical method that 
would allow them to reduce consciousness to well-defined elements as- 
sociated with specific nerve currents in the brain. These reductionist 
and materialistic theories of psychological phenomena evoked strong 
opposition among psychologists who emphasized the unitary nature of 
’ consciousness and perception. The holistic approach gave rise to two 
influential schools, gestalt psychology and functionalism. Neither was 
able to change the Newtonian orientation of the majority of psycholo- 
gists during the nineteenth and early twentieth centuries, but both 
strongly influenced the new trends in psychology and psychotherapy 
that emerged in the second half of our century. 

Gestalt psychology, founded by Max Wertheimer and his associates, 
was based on the assumption that living organisms do not perceive 
things in terms of isolated elements but in terms of Gestalten, that is, 
as meaningful wholes which exhibit qualities that are absent in their 
individual parts. Kurt Goldstein then applied the gestalt view to the 
treatment of brain disorders in what he called an organismic approach, 
with the aim of helping people to come to terms with themselves and 
their environment. , 

The development of functionalism was a consequence of nine- 
teenth-century evolutionary thought, which established an important 
connection between structure and function. For Darwin each anatomi- 
cal structure was a functioning component of an integrated living orga- 
nism engaged in the evolutionary struggle for survival. This dynamic 
emphasis inspired many psychologists to turn from the study of mental 
structure to that of mental processes, to view consciousness as a dy- 
namic phenomenon, and to investigate its modes of functioning, espe- 
cially in relation to the life of the whole organism. These psychologists, 
known as functionalists, were highly critical of the tendencies of their 
contemporaries to analyze the mind into atomistic elements; instead, 
they emphasized the unity and dynamic nature of the “stream of con- 
sciousness.” 

The foremost exponent of functionalism was William James, whom 
many people consider the greatest American psychologist. Certainly 
his work contains a unique mixture of ideas that have stimulated psy- 
chologists of many different schools. James taught physiology before 
he moved into psychology*to become a pioneer of the scientific experi- 
mental approach. He was the founder of the first American psychology 
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laboratory and played a major role in changing the status of his disci- 
pline from a branch of philosophy to a laboratory science. 

In spite of his thoroughly scientific orientation, William James was a 
fervent critic of the atomistic and mechanistic tendencies in psychol-_ 
ogy, and an enthusiastic advocate of the interaction and interdepen- 
dence of mind and body. He reinterpreted the findings of contempo- 
rary experimenters with a determined emphasis on consciousness as a 
personal, integral, and continuous phenomenon. It was not sufficient 
to study the elements of mental functioning and the rules for the asso- 
ciation of ideas. These elements were merely arbitrary cross sections of 
a continuous “stream of thought” that had to be understood in rela- 
tion to the conscious actions of human beings in their daily confronta- 
tions with a variety of environmental challenges. | 

In 1890 James published his innovative views on the human psyche 
in the monumental Principles of Psychology, which soon became a 
classic. After its completion, his interest shifted to more philosophical 
and esoteric pursuits, such as the study of unusual states of conscious- 
ness, psychic phenomena, and religious experiences. The aim of these 
investigations was to probe the full range of human consciousness, as 
he stated eloquently in his Varieties of Religious Experience: 


Our normal waking consciousness, rational consciousness as we call it, 
is but one special type of consciousness, whilst all about it, parted from 
it by the filmiest of screens, there lie potential forms of consciousness 
entirely different. We may go through life without suspecting their ex- 
istence; but apply the requisite stimulus, and at a touch they are there 
in all their completeness. . . . 

No account of the universe in its totality can be final which leaves 
these other forms of consciousness quite disregarded. How to regard 
them is the question ... At any rate, they forbid our premature closing 
of accounts with reality.” 


This broad view of psychology is probably the strongest aspect of 
James’s influence on recent psychological research. 


In the twentieth century psychology made great progress and gained 
increasing reputation. It benefited considerably from cooperation with 
other disciplines—from biology and medicine to statistics, cybernetics, 
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and communication theory—and found important applications in 
health care, education, industry, and many other areas of practical 
human activity. During the early decades of the century, psychological 
thinking was dominated by two powerful schools—behaviorism and 
psychoanalysis—which differed markedly in their methods and their 
views of consciousness but nevertheless adhered, basically, to the same 
Newtonian model of reality. 

Behaviorism represents the culmination of the mechanistic ap- 
proach in psychology. Based on detailed knowledge of human physiol- 
ogy, behavigrists created a “psychology without a soul,” a sophisti- 
cated version of La Mettrie’s human machine.® Mental phenomena 
were reduced to patterns of behavior, and behavior to physiological 
processes governed by the laws of physics and chemistry. John Watson, 
who founded behaviorism, was strongly influenced by several trends in 
the life sciences around the turn of the century. 

Wundt’s experimental approach had been brought to the United 
States from Germany by Edward Titchener, the acknowledged leader . 
of the “structuralist” school of psychology. He attempted a rigorous 
reduction of the contents of consciousness to “simple” elements and 
emphasized that the “meaning” of mental states was nothing but the 
context in which mental structures occurred and had no further signifi- 
cance for psychology. At the same time, the reductionist and material- 
ist view of mental phenomena was decisively influenced by Loeb’s 
mechanistic biology, and in particular by his theory ‘of tropism—the 
tendency of plants and animals to turn certain parts in certain direc- 
tions. Loeb explained this phenomenon in terms of “forced move- 
ments” imposed on living organisms by the environment in strictly 
mechanistic fashion. This new theory, which made tropism one of the 
key mechanisms of life, had a tremendous appeal for many psycholo- 
gists, who applied the notion ‘of forced movements to a wider range of 
animal behaviors and, eventually, to those of human beings. . 

In the description of mental phenomena in terms of patterns of 
behavior, the study of the learning process played a central role. Quan- 
titative experiments on animal learning opened up the new field of ex- 
perimental animal psychology, and theories of learning were developed 
by most schools of psychology, with the notable exception of psycho- 
analysis. Among these learning theories behaviorism was most in- 
fluenced by Pavlov’s work on conditioned reflexes. When Pavlov stud- 
ied salivation in response to stimuli coinciding with the provision of 
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food, he took great care to avoid all psychological concepts and to de- 
scribe the dogs’ behavior exclusively in terms of their reflex systems. 
This approach suggested to psychologists that a more general theory of 
behavior could be formulated in purely physiological terms. Vladimir 
Bekhterev, founder of the first Russian laboratory of experimental psy- 
chology, outlined such a theory, describing the learning process in 
strictly physiological language by reducing complex behavior patterns 
to compounds of conditioned responses. 

The general trend of moving away from concern with consciousness 
and toward strictly mechanistic views, the new methods of animal psy- 
chology, the principle of the conditioned reflex, and the concept of 
learning as a modification of behavior were all assimilated into Wat- 
son’s new theory, which identified psychology with the study of behav- 
ior. To him behaviorism represented an attempt to apply to the ex- 
perimental study of human behavior the same procedures and the 
same language of description that had been found useful in the study 
of animals. Indeed, Watson, like La Mettrie two centuries before him, 
saw no essential difference between humans and animals. “Man,” he 
wrote,’ “is an animal different from other animals only in the types of 
behaviors he displays.” . 

It was Watson’s ambition to raise the status of psychology to that of 
an objective natural science, and to do so he adhered as closely as pos- 
sible to the methodology and principles of Newtonian mechanics, the 
eminent example of scientific rigor and objectivity. To subject psycho- 
logical experiments to the criteria used in physics required that psy- 
chologists focus exclusively on phenomena that can be registered and 
described objectively by independent observers. Thus Watson became 
a vigorous critic of the introspective method used by James and Freud 
as well as Wundt and Titchener. The whole concept of consciousness, 
which resulted from introspection, was to be excluded from psychol- 
ogy, and all related terms—like “mind,” “thinking,” and “feeling”— 
were to be eliminated from psychological terminology. “Psychology, as ° 
the behaviorist views it,” wrote Watson,!? “is a purely objective, ex- 
perimental branch of natural science which needs consciousness as lit- 
tle as do the sciences of chemistry and physics.” It would certainly 
have been a great shock to him had he known that only a few decades 
later a leading physicist, Eugene Wigner, would state, “It was not pos- 
sible to formulate the laws of [quantum theory] in a fully consistent 
way without reference to consciousness.” 
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In the behaviorist view, according to Watson, living organisms were 
complex machines reacting to external stimuli, and this stimulus- 
response mechanism was of course modeled after Newtonian physics. 
It implied a rigorous causal relation that would allow psychologists to 
predict the response for a given stimulus and, conversely, to specify the 
stimulus for a given response. In actual fact, behaviorists seldom dealt 
with simple stimuli and responses but studied entire constellations of 
stimuli and complex responses, which were referred to respectively as 
“situations” and “adjustments.” The basic behaviorist assumption was 
that these complex phenomena could always, at least in principle, be 
reduced to combinations of simple stimuli and responses. Thus the 
laws derived from simple experimental situations were expected to 
apply to more complex phenomena, and conditioned responses of ever 
increasing complexity were seen as adequate explanations of all human 
expressions, including science, art, and religion. 

A logical consequence of the stimulus-response model was a ten- 
dency to look for the determinants of psychological phenomena in the 
external world rather than within the organism. Watson applied this 
approach not only to perception but also to imagery, thinking, and 
emotions. All these phenomena were seen not as subjective experi- 
ences but as implicit modes of behavior in response to external stimuli. 

Since the process of learning is especially suitable for objective ex- 
perimental research, behaviorism became primarily a psychology of 
learning. Its original formulation did not contain the concept of condi- 
tioning, but after Watson had studied Bekhterev’s work, conditioning 
became the main method and explanatory principle of behaviorism. 
Accordingly, there was a strong emphasis on control that was in keep- 
ing with the Baconian ideal that has become characteristic of Western 
science.!? The aim of dominance and control of nature was applied to 
animals, and later on, with the notion of “behavioral engineering,” to 
human beings. 

One consequence of this approach was the development of behavior 
therapy that attempted to apply conditioning techniques to the treat- 
ment of psychological disorders through the modification of behavior. 
Although these efforts can be traced back to the pioneering work of 
Pavlov and Bekhterev, they were not developed in a systematic way 
until the middle of this century. Today “pure” behavior therapy is 
totally symptom- or problem-oriented. Psychiatric symptoms are not 
regarded as manifestations of underlying disorders but as isolated 
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instances of learned maladjustive behavior, to be corrected by appro- 
_priate conditioning techniques. 


The first three decades of the twentieth century are usually regarded 
as the: period of “classical behaviorism,” dominated by John Watson 
and characterized by fierce polemics against introspective psycholo- 
gists. This classical phase of behaviorist psychology gave rise to an 
enormous amount of experimentation but failed to produce a compre- 
hensive theory of human behavior. In the 1930s and 1940s Clark Hull 
tried to construct such a comprehensive theory, based on highly re- 
fined experiments and formulated in terms of a system of definitions 
and postuiates, not unlike Newton’s Principia. The cornerstone of 
Hull’s theory was the principle of reinforcement, meaning that the re- 
sponse to a specific stimulus is strengthened by the satisfaction of a 
basic need or drive. Hull’s approach dominated learning theories and 
his system was applied to the investigation of practically all known 
problems of learning.’* In the 1950s, however, Hull’s influence de- 
clined and his theory was gradually replaced by the Skinnerian ap- 
proach, which revitalized behaviorism in the second half of the cen- 
tury. 

'B. F. Skinner has been the main exponent of the behaviorist view for 
the past three decades. His special talent for designing simple and 
clean experimental situations led him to develop a much more rigorous 
but also more subtle theory, which has been highly popular, especially 
in the United States, and has helped behaviorism maintain its domi- 
nant role in academic psychology. The main innovations in Skinner’s 
behaviorism were a strictly operational definition of-reinforcement— 
anything that increases the probability of a preceding response—and a 
strong emphasis on precise “schedules of reinforcement.” To test his 
theoretical concepts Skinner developed a new method of conditioning, 
called “operant conditioning,” which differs from the classical, Pav- 
lovian conditioning process in that reinforcement occurs only after the 
animal executes a predesignated operation, such as pressing a lever or 
pecking at an illuminated disk. This method was greatly refined by ex- 
treme simplification of the animal’s environment. For example, rats 
were confined in boxes, called “Skinner boxes,” which contained sim- 
ply a horizontal bar that the animal could depress to release a pellet of 
food. Other experiments involved the pecking response of pigeons, 
which can be very precisely controlled. 
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While the notion of operant behavior—behavior controlled by its 
entire past history rather than by direct stimuli—was a great advance 
in behaviorist theory, the whole framework remained strictly Newto- 
nian. In his well-known text, Science and Human Behavior, Skinner 
makes it clear from the very outset that he regards all phenomena as- 
sociated with human consciousness, such as mind or ideas, as nonex- 
isting entities, “invented to, provide spurious explanations.” The only 
serious explanations, according to Skinner, are those based on the 
mechanistic view of living organisms and satisfying the criteria of 
Newtonian physics. “Since mental or psychic events are asserted to 
lack the dimensions of physical science,” he writes, “we have an addi- 
tional reason for rejecting them.”!* 

Although the title of Skinner’s book refers explicitly to human be- 
havior, the concepts discussed in it are based almost exclusively on 
conditioning experiments with rats and pigeons. These animals are re- 
duced, as Paul Weiss has put it, to “puppets operated by environmen- 
tal strings.”’* Behaviorists largely ignore the mutual interplay and in- 
terdependence between a living organism and its natural environment, 
which is itself an organism. From their narrow perspective on animal 
behavior, they then make a huge conceptual leap to human behavior, 
asserting that human beings, like animals, dre machines whose activity 
is limited to conditioned responses to environmental stimuli. Skinner 
has firmly rejected the image of human beings acting in accordance 
with the decisions of their inner selves, and instead has proposed an en- 
gineering approach to create a new type of “man,” a human being who 
will be conditioned to behave in the way that is best for himself and for 
society. According to Skinner, this will be the only way to overcome 
our current crisis: not through an evolution of consciousness, because 
there is no such thing; not through a change of values because values 
are nothing but positive or negative reinforeements—but through sci- 
entific control of human behavior. “What we need,” he writes, “is a 
technology of behavior . . . comparable in power and precision to phys- 
ical and biological technology.”'° 

This, then, is Newtonian psychology par excellence, a psychology 
without consciousness that reduces all behavior to mechanistic se- 
quences of conditioned responses and asserts that the only scientific 
understanding of human nature is one that remains within the frame- 
work of classical physics and biology; a psychology, furthermore, that 
reflects our culture’s preoccupation with manipulative technology, de- 
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signed for domination and control. In recent years behaviorism has 
begun to change by assimilating elements of many other disciplines 
and thus losing much of its former rigid stance. But behaviorists still 
adhere to the mechanistic paradigm and often defend it as the only sci- 
entific approach to psychology, thus clearly limiting science to the 
classical Newtonian framework. 


Psychoanalysis, the other dominant school of twentieth-century psy- 
chology, did not originate in psychology but came from psychiatry, 
which in the nineteenth century was firmly established as a branch of 
medicine. At that time psychiatrists were thoroughly committed to the 
biomedical model and were bent on finding organic causes for all 
mental disturbances. This organic orientation had a promising begin- 
ning, but it failed to reveal a specific organic basis for neuroses* and 
other mental disorders, and some psychiatrists began to look for psy- 
chological approaches to mental illness. 

A decisive stage in this development was reached during the 
last quarter of the nineteenth century, when Jean-Martin Charcot 
successfully used hypnosis for the treatment of hysteria.t In dramatic 
demonstrations Charcot showed that patients could be freed from 
the symptoms of hysteria purely by hypnotic suggestion, and 
that these symptoms could also be brought back again by the same 
method. This called in question the whole organic approach to 
psychiatry, and it made a deep impression on Sigmund Freud, who 
went to Paris in 1885 to hear Charcot’s lectures and witness his 
demonstrations. When he returned to Vienna, Freud, in collaboration 
with Joseph Breuer, began to use the hypnotic technique to treat 
neurotic patients. — 

The publication of Studies in Hysteria by Breuer and Freud in 1895 
is often regarded as the birth of psychoanalysis because it described the 
new method of free association which Freud and Breuer had discov- 
ered and found far more useful than hypnosis. It consisted of putting 
patients into a drowsy, dreamlike state and then letting them talk 
freely about their problems, with special emphasis on traumatic emo- 


* Psychoneuroses, also called simply neuroses, are functional nervous disorders 
without demonstrable physical lesions; psychoses are more severe mental distur- 
bances characterized by a loss of contact with popularly accepted views of reality. 

t Hysteria is a psychoneurosis marked by emotional excitability and disturbances of 
_ various psychological and physiological functions. 
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tional experiences. This use of free association was to pein the cor- 
nerstone of the “psychoanalytic” method. 

Trained as a neurologist, Freud believed that in principle one should 
be able to understand all mental problems in terms of neurochemistry. 
In the same year that saw the publication of his work on hysteria he 
also wrote a remarkable document, Project for a Scientific Psychology, 
in which he outlined a detailed scheme for a neurological explanation 
of mental illness.!” Freud never published this work, but two decades 
later he again expressed his belief that “‘all our provisional ideas i in psy- 
chology will some day be based on an organic substructure.”!® For the 
time being, however, neurological science was not advanced enough, 
and thus Freud pursued a different avenue to study the “intrapsychic 
apparatus.” His collaboration with Breuer ended after their joint re- 
search on hysteria, and Freud embarked alone on a unique exploration 
of the human mind which resulted in the first systematic psychological 
approach to mental illness. 

Freud’s contribution was truly extraordinary, considering the state 
of psychiatry in his time. For over thirty years he sustained a contin- 
uous flow of creativity that culminated in several momentous discover- 
ies, any one of which would be admirable as a product of an entire life- 
time. To begin with, Freud almost single-handedly discovered the 
unconscious and its dynamics. Whereas behaviorists, later on, refused 
to recognize the existence of the human unconscious, Freud saw it as 
an essential source of behavior. He pointed out that our conscious 
awareness represents only a thin layer resting on a vast unconscious 
realm—the tip of the iceberg, as it were, whose hidden regions are 
governed by powerful instinctual forces. Through the process of psy- 
choanalysis these deeply submerged tendencies of human nature could 
be revealed, and thus Freud’s system also became known as depth psy- 
chology. 

Freud’s theory was a dynamic approach to psychiatry that studied 
the forces leading to psychological disorders and emphasized the im- 
portance of childhood experiences for the future development of the 
individual. He identified the libido, or sexual drive, as one of the prin- 
cipal psychological forces and considerably extended the concept of 
human sexuality, introducing the notion of infantile sexuality and out- 
lining the principal stages of early psychosexual development. Another 
major discovery was Freud’s interpretation of dreams, which he called 
“the royal road to the unconscious.” 
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In 1909, at Clark University in Massachusetts, Freud delivered an 
epoch-making lecture, “Origin and Development of Psychoanalysis,” 
which brought him world-wide fame and established the psychoana- 
lytic school in the United States. The Publication of the lecture was 
followed by an autobiographical essay, “On the History of the Psycho- 
analytic Movement,” published in 1914, which marked the end of the 
first great phase of psychoanalysis.) This phase had produced a coher- 
ent theory of unconscious dynamics based on instinctual drives of an 
essentially sexual nature, whose complex interplay with various inhib- 
iting tendencies generated the rich variety of psychological patterns. 

During the second phase of his scientific life Freud formulated a 
new theory of personality based on three distinct structures of the in- 
trapsychic apparatus, which he called Id, Ego, and Superego. This pe- 
tiod was also marked by significant changes in Freud’s understanding 
of the psychotherapeutic process, especially his discovery of transfer- . 
ence,* which would become of central importance in the practice of 
psychoanalysis. These systematic steps in the development of Freud’s 
theory and practice were followed by the psychoanalytic movement in 
Europe and the United States and established psychoanalysis-as a 
major school of psychology, dominating psychotherapy for many dec- 
ades. Moreover, Freud’s deep insights into the functioning of the mind 
and the development of human personality had far-reaching conse- 
quences for the interpretation of a variety.of cultural phenomena—art, 
religion, history, and many others—and significantly shaped the world 
view of the modern era. 


From the early years of his psychoanalytic explorations to the end of 
his life, Freud was deeply concerned with the aim of establishing psy- 
choanalysis as a scientific discipline. He firmly believed that the same 
organizing principles. which had shaped nature in all her forms were 
also responsible for the structure and functioning of the human mind. 
Although the science of his time was quite far from demonstrating 
such a unity of nature, Freud assumed that this goal would be reached 
sometime in the future, and hé repeatedly emphasized the descent of 
psychoanalysis from the natural sciences, particularly from physics and 

* Transference denotes the tendency of patients to transfer onto the analyst, during 
the analytic procedure, an entire gamut of feelings and attitudes that are characteris- 


tic of their early relationships with relevant figures of their childhood, particularly par- 
ents. 
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medicine. Although he was the originator of the psychological ap- 
proach to psychiatry, he remained under the influence of the biomedi- 
cal model, both in theory and in practice. 

To formulate a scientific theory of the psyche and of human behav- 
ior, Freud tried as much as possible to use the basic concepts of classi- 
cal physics in his description of psychological phenomena and thus to 
establish a conceptual telationship between psychoanalysis and New- 
tonian mechanics.”° He made this quite clear when he said, in an ad- 
dress to a group of psychoanalysts: “Analysts ... cannot repudiate 
their descent from exact science and their community with its repre- 
sentatives ... Analysts are at bottom incorrigible mechanists and ma- 
terialists.” At the same time, Freud—unlike many of his followers— 
was well aware of the limited nature of scientific models and expected 
that psychoanalysis would have to be continually modified in the light 
of new developments in the other sciences. Thus he continued his ex- 
hortative description of psychoanalysts: 


They are content with fragmentary pieces of knowledge and with basic 
hypotheses lacking in preciseness and ever open to revision. Instead of 
waiting for the moment when they will be able to escape from the con- 
straint of the familiar laws of physics and chemistry, they hope for the 
emergence of more extensive and deeper-reaching natural laws, to 
which they are ready to submit.”! 


The close relation between psychoanalysis and classical physics be- 
comes strikingly apparent when we consider the four sets of concepts 
that form the basis of Newtonian mechanics: 


(1) The concepts of absolute space and time, and of separate material 
objects moving in this space and interacting mechanically with one 
another; 


(2) The concept of fundamental forces, essentially different from mat- 
ter; 


(3) The concept of fundamental laws describing the motion and mu- 
tual interactions of the material objects in terms of quantitative re- 
lations; 
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(4) The concept of rigorous determinism, and the notion of an objec- 
tive description of nature based on the Cartesian division between 
mind and mattet.”” 


These concepts correspond to the four basic perspectives from which 
psychoanalysts have traditionally approached and analyzed mental life. 
They are known respectively as the topographic, dynamic, economic, 
and genetic* points of view. 

As Newton established absolute Euclidean space as the frame of ref- 
erence in which material objects are extended and located, so Freud 

-established psychological space as a frame of reference for the struc- 
tures of the mental “apparatus.” The psychological structures on 
which Freud based his theory of human personality—Id, Ego, and Su- 
perego—are seen as some kind of internal “objects,” located and ex- 
tended in psychological space. Thus spatial metaphors, such as “depth 
psychology,” “deep unconscious,” and “subconscious,” are prominent 
throughout the Freudian system. The psychoanalyst is seen as delving 
into the psyche almost like a surgeon. In fact, Freud advised his follow- 
ers to be “cold as a surgeon,” which reflects the classical ideal of scien- 
tific objectivity as well as the spatial and mechanistic conception of the 
mind. 

In Freud’s topographic description the unconscious contains “mat- 
ter” that has been forgotten or repressed, or has never reached con- 
scious awareness. In its deeper realms lies the Id, an entity that is the 
source of powerful instinctual drives which are in conflict with a well- 
developed system of inhibiting mechanisms residing in the Superego. 
The Ego is a frail entity located between these two powers and en- 
gaged in a continual existential struggle. 

Although Freud sometimes described these psychological structures 

-as abstractions and resisted all attempts to associate them with specific 
structures and functions of the brain, they had all the properties of ma- 
terial objects. No two of them could occupy the same place, and thus 
any portion of the psychological apparatus could expand only by dis- 
placing other parts. As in Newtonian mechanics, the psychological ob- 
jects were characterized by their extension, position, and motion. 


* “Genetic,” as used by psychoanalysts, refers to the origin, or genesis, of mental 
phenomena and should not be confused with the sense in which it is used in biology. 
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The dynamic aspect of psychoanalysis, like the dynamic aspect of 
Newtonian physics, consists in describing how the “material objects” 
interact with one another through forces that are essentially different 
from “matter.” These forces have definite directions and can reinforce 
or inhibit one another. The most fundamental among them are in- 
stinctual drives, in particular the sexual drive. Freudian psychology is 
basically a conflict psychology. In his emphasis on existential struggle, 
Freud was undoubtedly influenced by Darwin and the Social Darwin- 
ists, but for the detailed dynamics of psychological “collisions” he 
turned to Newton. In the Freudian system the mechanisms and ma- 
chineries of the mind are all driven by forces modeled after classical 
mechanics. 

A characteristic aspect of Newtonian dynamics is the principle that 
forces always come in pairs; for every “active” force there is an equal 
“reactive” force of opposite direction. Freud adopted this principle, 
calling the active and reactive forces “drives” and “defenses.” Other 
pairs of forces, developed at different stages of Freud’s theory, ‘were Li- 
bido and Destrudo, or Eros and Thanatos, in both of which one force 
was life-oriented, the other death-oriented. As in Newtonian me- 
chanics, these forces were defined in terms of their effects, which were 
studied in great detail, but the intrinsic nature of the forces was not 
investigated. The nature of the force of gravity had always been a prob- 
lematic and controversial issue in Newton’s theory, and so was the na- 
ture of the libido in Freud’s.”* 

In psychoanalytic theory, understanding of the dynamics of the un- 
conscious is essential for understanding of the therapeutic process. The 
basic picture is one of instinctual drives striving for discharge, and of 
. various counterforces that inhibit and thereby distort them. Thus the 
skillful analyst will concentrate on eliminating the obstacles that pre- 
vent the direct expression of the primary forces. Freud’s conception of 
the detailed mechanisms through which this goal would be achieved 
underwent considerable changes during his lifetime, but in all his spec- 
ulations one can clearly recognize the influence of the Newtonian sys- 
tem of thought. | . 

Freud’s earliest theory of the origin and treatment of neuroses, and 
especially of hysteria, was formulated in terms of a hydraulic model. 
The primary causes of hysteria were identified as traumatic situations 
in the patient’s childhood which occurred under circumstances that 
prevented an adequate expression of the emotional energy generated 
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by the incidents. This pent-up, or jammed energy remained stored in 
the organism and would continue to seek discharge until it found a 
modified expression through various neurotic “channels.” Therapy, 
according to this model, consisted in remembering the original trauma 
under conditions that would allow a belated emotional release of the 
trapped energies. 

Freud abandoned the hydraulic model as being too simplistic when 
he found evidence that the patients’ symptoms did not stem from iso- 
Jated pathological processes but were consequences of the overall mo- 
saic of their life histories. This new view saw the roots of neuroses in 
instinctual, predominantly sexual tendencies that were unacceptable 
and were therefore repressed by psychic forces, which converted them 
into neurotic symptoms. Thus the basic conception had shifted from 
the hydraulic image of an explosive release of pent-up energies to the 
more subtle but still Newtonian image of a constellation of mutually 
inhibiting dynamic forces. 

The latter concept implies the notion of entities separated in psy- 
chological space but unable to move or expand without displacing one 
another. Thus there is no room for qualitative development and im- 
provement of the Ego in the framework of classical psychoanalysis; its 
expansion can occur only at the expense of the Superego or the Id. As 
Freud saw it,”° “Where Id was, there shall Ego be.” In classical physics 
the interactions between material objects and the effects of the various 
forces on them are described in terms of certain measurable quanti- 
ties—mass, velocity, energy, and so on—which are interrelated 
through mathematical equations. Although Freud could not go that 
far in his theory of the. mind, he did attach great importance to the 
quantitative or “economic” aspect of psychoanalysis, endowing the 
mental images representing instinctual drives with definite quantities 
of emotional energy that could not be directly measured but could be 
inferred from the intensity of the manifest symptoms. The “mental 
energy exchange” was seen as a crucial aspect of all psychological con- 
flicts. “The final outcome of the struggle,” wrote Freud, “depends on 
quantitative relations.” 

As in Newtonian physics so also in psychoanalysis, the mechanistic 
view of reality implies a rigorous determinism. Every psychological 
event has a definite cause and gives rise to a definite effect, and the 
whole psychological state of an individual is uniquely determined by 
“initial conditions” in early childhood. The “genetic” approach of psy- 
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choanalysis consists of tracing the symptoms and behavior of a patient 
back to previous developmental stages along a linear chain of cause- 
and-effect relations. 

A closely related notion is that of the objective scientific observer. 
Classical Freudian theory is based on the assumption that the observa- 

‘tion of the patient during analysis can take place without any interfer- 
ence or appreciable interaction. This belief is reflected in the basic ar- 
rangement of psychoanalytic practice, with the patient lying on the 
couch and the invisible therapist sitting behind her head maintaining a 
cold and uninvolved attitude, objectively observing the data. The Car- 
tesian division between mind and matter, which is the philosophical 
origin of the concept of scientific objectivity, is reflected in psychoana- 
lytic practice in the exclusive focus on mental processes. Physical con- 
sequences of psychological events are discussed during the psychoana- 
lytic process, but the therapeutic technique itself does not involve any 
direct physical interventions. Freudian psychotherapy neglects the 
body just as medical therapy neglects the mind. The taboo against 
physical contact is so strong that some analysts do not even shake 
hands with their patients. 

Freud himself was actually far less rigid in his psychoanalytic prac- 
tice than in his theory. The theory had to adhere to the principle of 
scientific objectivity if it was to be accepted as a science, but in prac- 
tice Freud was often able to transcend the limitations of the Newto- 
nian framework. Being an excellent clinical observer, he recognized 
that his analytic observation represented a powerful intervention that 
induced significant changes in the patient’s psychological condition. 
Prolonged analysis would even produce an entirely new clinical pic- 
ture—the transference neurosis—which was not uniquely determined 
by the individual’s early history but depended on the interaction be- 
tween therapist and patient. This observation led Freud to abandon 
the ideal of the cool and uninvolved observer in his clinical work and 
to emphasize serious interest and sympathetic understanding. “Per- 
sonal influence is our most powerful dynamic weapon,” he wrote in 
1926. “It is the new element we introduce into the situation and by 
means of which we make it fluid.” . 


The classical theory of psychoanalysis was the brilliant result of 
Freud’s attempts to integrate his many revolutionary discoveries and 
ideas‘into a coherent conceptual framework that satisfied the criteria of 
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the science of his time. Given the scope and depth of his work, it is not 

surprising that we can now recognize shortcomings in his approach 
which are due partly to the limitations inherent in the Cartesian-New- 
tonian framework and in part to Freud’s own cultural conditioning. 
Recognizing these limitations of the psychoanalytic approach in no 
way diminishes the genius of its founder, but is crucial for the future of 
psychotherapy. 

Recent developments in psychology and psychotherapy have begun 
to produce a new view of the human psyche, one in which the Freud- 
ian model is recognized as extremely useful for dealing with certain as- 
pects, or levels, of the unconscious but as severely limiting when ap- 
plied to the totality of mental life in health and illness. The situation is 
not unlike that in physics, where the Newtonian model is extremely 
useful for the description of a certain range of phenomena but has to 
be extended, and often radically changed, when we go beyond that 
range. 

In psychiatry, some of the necessary extensions and modifications of 
the Freudian approach were pointed out even during Freud’s lifetime 
by his immediate followers. The psychoanalytic movement had at- 
tracted many extraordinary individuals, some of whom formed an 
inner circle around Freud in Vienna. There was a rich intellectual ex- 
change and much cross-fertilization of ideas in the inner circle, but 
also a considerable amount of conflict, tension, and dissent. Several of 
Freud’s prominent disciples left the movement because of basic theo- 
retical disagreements and started their own schools, emphasizing vari- 
ous modifications of the Freudian model. The most famous of these 
psychoanalytic renegades were Jung, Adler, Reich, and Rank. 

The first to leave mainstream psychoanalysis was Alfred Adler, who 
developed what he called Individual Psychology. He rejected the domi- 
nant role of sexuality in the Freudian theory and put crucial emphasis 
on the will to power and the tendency to compensate for real or imagi- 
nary inferiority. Adler’s study of the individual’s role in the family led 
him to emphasize the social roots of mental disorders, which are gen- 
erally neglected in classical psychoanalysis. Moreover, he was one of 
the first to formulate a feminist critique of Freud’s views on female 
psychology.”® He pointed out that what Freud called masculine and 
feminine psychologies were not so much rooted in biological differ- 
ences between men and women but were essentially consequences of 
the social order prevailing under patriarchy. 
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The feminist critique of Freud’s ideas on women was elaborated 
later on by Karen Horney and has since been discussed by many au- 
thors, both within and outside the field of psychoanalysis.” According 
to these critics, Freud took the masculine as the cultural and sexual 
norm and thus failed to reach a genuine understanding of the female 
psyche. Female sexuality in particular remained for him—in his own 
expressive metaphor—‘“the ‘dark continent’ for psychology.”° 

Wilhelm Reich broke with Freud because of conceptual differences 
which led him to formulate several unorthodox ideas that have had 
considerable influence on recent developments in psychotherapy. Dur- 
ing his pioneering research in character analysis Reich discovered that 
mental attitudes and emotional experiences provoke resistances in the 
physical organism that are expressed in muscular patterns, resulting in 
what he called the “character armor.” He also extended Freud’s con- 
cept of libido by associating it with concrete energy flowing through 
the physical organism. Accordingly he emphasized the direct release of 
sexual energy in his therapy by breaking the Freudian taboo against 
touching the patient and by developing techniques of bodywork that 
many therapists are now elaborating upon.’ 

Otto Rank left the Freudian school after formulating a theory of 
psychopathology that put primary emphasis on the trauma of birth 
and regarded many of the neurotic patterns Freud had discovered as 
derivatives of the anxiety experienced during the birth process. In his 
analytic practice Rank moved directly to the anxiety-producing issue of 
birth and focused his therapeutic efforts on helping the patient to re- 
live the traumatic event, rather than remembering and analyzing it. 
Rank’s insights into the significance of the birth trauma were truly re- 
markable. It was not until several decades later that they were taken up 
again and further elaborated by psychiatrists and psychotherapists. 

Among all Freud’s disciples Carl Gustav Jung is probably the one 
who went furthest in expanding the psychoanalytic system. He was 
originally Freud’s favorite student and was considered the crown 
prince of psychoanalysis, but he parted with his teacher because of ir- 
reconcilable theoretical difficulties that challenged the Freudian theory 
at its very core. Jung’s approach to psychology has had a profound im- 
pact on subsequent developments i in the field and will be disctssed in 
great detail later on.*? His basic concepts clearly transcended the 
mechanistic models of classical psychology and brought his science 
much closer to the conceptual framework of modern physics than any 
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other psychological school. More than that, Jung was well aware that 
the rational approach of Freudian psychoanalysis would have to be 
transcended if psychologists wanted to explore the subtler aspects of 
the human psyche that lie far beyond our everyday experience. 

The strictly rational and mechanistic approach made it especially 
difficult for/Freud to deal with religious, or mystical, experiences. Al- 
though he showed a deep interest in religion and spirituality through- 
out his life, he never acknowledged mystical experience as their source. 
Instead he equated religion with ritual, seeing it as “‘an obsessive-com- 
pulsive neurosis of mankind” that reflected unresolved conflicts from 
‘ infantile stages of psychosexual development. This limitation of 
Freudian thought has had a strong influence on subsequent psychoana- 
lytic practice. In the Freudian model there is no room for experiences 
of altered states of consciousness that challenge all the basic concepts 
of classical science. Consequently, experiences of this nature, which 
occur spontaneously much more frequently than is commonly be- 
lieved, have often been labeled as psychotic symptoms by psychiatrists 
who could not incorporate them into their conceptual framework.” 

In this area especially an awareness of modern physics could have a 
very salutary effect on psychotherapy. The extension of their research 
to atomic and subatomic phenomena has led physicists to adopt con- 
cepts that contradict all our common-sense views, as well as the basic 
principles of Newtonian science, but are nevertheless scientifically 
sound. Knowledge of these concepts, and of their similarities to those 
of mystical traditions, may well make it easier for psychiatrists to go be- 
yond the traditional Freudian framework when dealing with the full 
range of human consciousness. 
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The triumph of Newtonian mechanics in the eighteenth and nine- 
teenth centuries established physics as the prototype of a “hard” sci- 
ence against which all other sciences were measured. The closer scien- 
tists could come to emulating the methods of physics, and the more of 
its concepts they were able to use, the higher the standing of their dis- 
cipline in the scientific community. In our century this tendency to 
model scientific concepts and theories after those of Newtonian phys- 
ics has become a severe handicap in many fields, but more than any- 
where else, perhaps, in the social sciences.* These have been tradition- 
ally regarded as the “‘softest” among the sciences, and social scientists 
have tried very hard to gain respectability by adopting the Cartesian 
paradigm and the methods of Newtonian physics. However, the Car- 
tesian framework is often quite inappropriate for the phenomena they 
are describing, and consequently their models have become increas- 
ingly unrealistic. This is now especially apparent in economics. 

Present-day economics is characterized by the fragmentary and re- 
ductionist approach that typifies most social sciences. Economists gen- 
erally fail to recognize that the economy is merely one aspect of a 
whole ecological and social fabric; a living system composed of human 
beings in continual interaction with one another and with their natural 
resources, most of which are, in turn, living organisms. The basic error 

* The social sciences deal with the social and cultural aspects of human behavior. 
They include the disciplines of economics, political science, sociology, social anthro- 
pology, and—in the view of many of its practitioners—history. 


188 


THE IMPASSE OF ECONOMICS 


of the social sciences is to divide this fabric into fragments, assumed to 
be independent and to be dealt with in separate academic depart- 
ments. Thus political scientists tend to neglect basic economic forces, 
while economists fail to incorporate social and political realities into 
their models. These fragmentary approaches are also reflected in gov- 
ernment, in the split between social and economic policies and, espe- 
cially in the United States, in the maze of congressional committees 
and subcommittees where these policies are discussed. 

The fragmentation and compartmentalization in economics has 
been noted and criticized throughout its modern history. But at the 
same time those critical economists who wished to study economic 
phenomena as they actually existed, embedded within society and the 
ecosystem, and who therefore dissented from the narrow economic 
viewpoint, were virtually forced to place themselves outside of eco- 
nomic “science,” thus saving the. economics fraternity from dealing 
with the issues their critics raised. For example, Max Weber, the nine- 
teenth-century critic of capitalism, is generally regarded as an eco- 
nomic historian; John Kenneth Galbraith and Robert Heilbroner are 
often thought of as sociologists; and Kenneth Boulding is referred to as 
a philosopher. Karl Marx, by contrast, refused to be called an econo- 
mist and saw himself as a social critic, asserting that economists were 
merely apologists for the existing capitalist order..In fact, the term “‘so- 
cialist” originally merely described those who did not accept the econ- 
omists’ view of the world. More recently Hazel Henderson has contin- 
ued this tradition by calling herself a futurist and subtitling one of her 
books “The End of Economics.” 

Another aspect of economic phenomena, crucially important but 
severely neglected by economists, is the economy’s dynamic evolution. 
In their dynamic nature the phenomena described by economics differ 
profoundly from those covered by the natural sciences. Classical phys- 
ics applies to a well-defined and unchanging range of natural phenom- 
ena. Although it has to be replaced by quantum and relativistic physics 
beyond this range, the Newtonian model remains valid within the 
classical domain and continues to be an efficient theoretical basis for a 
large part of contemporary technology. Similarly, the concepts of biol- 
ogy apply to a reality that has changed very little over the centuries, al- 
though knowledge of biological phenomena has progressed considera- 
bly and much of the old Cartesian framework is now recognized as too 
restrictive. But biological evolution tends to proceed over very long 
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time spans and, in general, does not produce entirely new phenomena 
but rather advances through a continual reshuffling and recombination 
of a limited number of structures and functions.” 

The evolution of economic patterns, by contrast, takes place at a 

much faster pace. An economy is a continually changing and evolving 
system, dependent on the changing ecological and social systems in 
which it is embedded. To understand it we need a conceptual frame- 
work that is also capable of change and continual adaptation to new 
situations. Such a framework is sadly lacking in the work of most con- 
temporary economists, who are still fascinated by the absolute rigor of 
the Cartesian paradigm and the elegance of Néwtonian models, and so 
are increasingly out of touch with current economic realities. 
‘The evolution of a society, including the evolution of its economic 
system, is closely linked to changes in the value system that underlies 
all its manifestations. The values a society lives by will determine its 
world view and religious institutions, its scientific enterprise and tech- 
nology, and its political and economic arrangements. Once the collec- 
tive set of values and goals has been expressed and codified, it will con- 
stitute the framework of the society’s perceptions, insights, and choices 
for innovation and social adaptation. As the cultural value system 
changes—often in response to environmental challenges—new pat- 
terns of cultural evolution will emerge. 

The study of values is thus of paramount importance for all social 
sciences; there can be no such thing as a “‘value-free”’ social science. 
Social scientists who consider the question of values “nonscientific” 
and think they are avoiding it are attempting the impossible. Any 
“value-free” analysis of social phenomena is based on the tacit as- 
sumption of an existing value system that is implicit in the selection 
and interpretation of data. By avoiding the issue of values, then, social 
scientists are not more scientific but, on the contrary, less scientific, 
because they neglect to state explicitly the assumptions underlying 
their theories. They are open to the Marxist critique that “all social sci- 
ences are ideologies in disguise.” 

Economics is defined as the discipline dealing with the production, 
distribution, and consumption of wealth. It attempts to determine 
what is valuable at a given time by studying the relative exchange 
values of goods and services. Economics is therefore the most clearly 
value-dependent and normative among the social sciences. Its models 
and theories will always be based on a certain value system and on a 
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certain view of human nature; on a body of assumptions that E. F. 
Schumacher calls “meta-economics” because, it is rarely included ex- 
plicitly in contemporary economic thought.4 Schumacher has illus- 
trated the value dependence of economics very eloquently by compar- 
ing two economic systems embodying entirely different values and 
goals.’ One is our present materialist system, in which the “standard of 
living” is measured by the amount of annual consumption, and which 
therefore tries to achieve the maximum consumption along with an 
optimal pattern of production. The other is a system of Buddhist eco- 
nomics, based on the notions of “right livelihood” and the “Middle 
Way,” in which the aim is to achieve a maximum of human well-being 
with an optimal pattern of consumption. 

Contemporary economists, in a misguided attempt to provide their 
discipline with scientific rigor, have consistently avoided the issue of 
unstated values. Kenneth Boulding, speaking as president of the 
American Economic Association, has called this concerted attempt “‘a 
monumentally unsuccessful exercise...which has preoccupied a 
whole generation of economists (indeed, several generations) with a 
dead end, to the almost total neglect of the major problems of our 
age.”© The evasion of value-related issues has led economists to retreat 
to easier but less relevant problems, and to disguise value conflicts by 
using elaborate technical language. This trend is particularly strong in 
the United States, where there is now a widespread belief that all 
problems—economic, political, or social—have technical solutions. 
Thus industry and business hire armies of economists to prepare 
cost/benefit analyses that convert social and moral choices into pseu- 
dotechnical ones and thereby conceal value conflicts that can only be 
resolved politically.’ 

The only values appearing in current economic models are those 
that can be quantified by being assigned monetary weightings. This 
emphasis on quantification gives economics the appearance of an exact 
science. At the same time, however, it severely restricts the scope of 
economic theories by excluding qualitative distinctions that are crucial 
to understanding the ecological, social, and psychological dimensions 
of economic activity. For example, energy is measured only in kilo- 
watts, regardless of its origins; no distinction is made between renew- 
able and nonrenewable goods; and the social costs of production are 
added, incomprehensibly, as positive contributions to the gross na- 
tional product. Furthermore, economists have completely disregarded 
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psychological research on people’s behavior as income earners, con- 
sumers, and investors because the results of such research cannot be 
integrated into the current quantitative analyses.® 

The fragmentary approach of contemporary economists, their pref- 
erence for abstract quantitative models, and their neglect of the econ- 
omy’s structural evolution, have resulted in a tremendous gap between 
theory and economic reality. In the Washington Post’s opinion, “Am- 
bitious economists elaborate elegant mathematical solutions to theo- 
retical problems with little if any relevance to public issues.”” Econom- 
ics today is in a profound conceptual crisis. The social and economic 
anomalies it can no longer address—global inflation and unemploy- 
ment, maldistribution of wealth, and energy shortages, among 
others—are now painfully visible to everyone. The failure of the eco- 
nomic profession to come to terms with these problems is recognized 
by an increasingly skeptical public, by scientists from other disciplines, 
and by economists themselves. , 

Opinion polls taken during the 1970s have consistently shown a 
drastic decline in the American public’s confidence in its business in- 
stitutions. Thus the percentage of people who believe that major com- 
panies have become too powerful rose to 75 in 1973; in 1974, 53 pet 
cent thought many major companies should be dismantled, and over 
half of the American citizenry wanted more federal regulation of utili- 
ties, insurance companies, and the oil, drug, and automobile indus- 
tries. 

Attitudes are also shifting within the corporations. According to a 
study published in 1975 in the Harvard Business Review, 70 percent of 
the corporate executives questioned preferred the old ideologies of in- 
dividualism, private property, and free enterprise, but 73 percent be- 
lieved that these values would be superseded by collective models of 
problem-solving during the next ten years, and 60 percent thought 
such a collective orientation would be more effective in finding solu- 
tions. 

And economists themselves are beginning to acknowledge that their 
discipline has reached an impasse. In 1971 Arthur Burns, then in the 
chair of the Federal Reserve Board, remarked that “the rules of eco- 
nomics are not working quite the way they used to,”!? and Milton 
Friedman, addressing the American Economic Association in 1972, 
was even more frank: “I believe that we economists in recent years 
have done vast harm—to society at large and to our profession in par- 
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ticular—by claiming more than -we can deliver.”'* By 1978 the tone 
had changed from caution to despair when Treasury Secretary Michael 
Blumenthal declared: “I really think the economics profession is close 
to bankruptcy in understanding the present situation, before or after 
the fact.’’!4 Juanita Kreps, outgoing Secretary of Commerce in 1979, 
said flatly that she found it impossible to go back to her old job as pro- 
fessor of economics at Duke University, because “I would not know 
what to teach.” 

The current mismanagement of our economy calls into question the 
basic concepts of contemporary economic thought. Most economists, 
although acutely aware of the current state of crisis, still believe that 
solutions to our problems can be found within the existing theoretical 
framework. This framework, however, is based on concepts and vari- 
ables that originated several hundred years ago and have been hope- 
lessly outdated by social and technological changes.’ What economists 
need to do most urgently is reevaluate their entire conceptual founda- 
tion and redesign their basic models and theories accordingly. The 
current economic crisis will be overcome only if economists are willing 
to participate in the paradigm shift that is now occurring in all fields. 
As in psychology and medicine, the shift from the Cartesian paradigm 
to a holistic and ecological vision will not make the new approaches 
any less scientific, but on the contrary will make them more consistent 
with recent developments in the natural sciences. 


At the deepest level, reexamination of economic concepts and 
models needs to deal with the underlying value system and to recog- 
nize its relation to the cultural context. From such a perspective many 
of the current social and economic problems are seen to have their 
roots in the painful adjustments of individuals and institutions to the 
shifting values of our time.'° The emergence of economics as a sepa- 
rate discipline from philosophy and politics coincided with the emer- 
gence of Western Europe’s sensate culture at the end of the Middle 
Ages. As this culture unfolded, it embodied in its social institutions the 
masculine, and “yang-oriented” values that now dominate our society 
and form the basis of our economic system. Economics, with its basic 
focus on material wealth, is today the quintessential expression of sen- 
sate values.!” 

Attitudes and activities that are highly valued in this system include 
material acquisition, expansion, competition, and an obsession with 
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“hard technology” and “hard science.” In overemphasizing these 
values, our society has encouraged the pursuit of goals that are both 
dangerous and unethical, and has institutionalized several of the sins 
known in Christianity as deadly—gluttony, pride, selfishness, and 
greed. 

The value system that developed during the seventeenth and eigh- 
teenth centuries gradually replaced a coherent set of medieval values 
and attitudes—belief in the sacredness of the natural: world; moral 
_ strictures against money-lending for interest; the requirement that 
prices should be “just”; convictions that personal gain and hoarding 
should be discouraged, that work was for the use value of the group 
and the well-being of the soul, that trade was justified only to restore 
the group’s sufficiency, and that all true rewards were in the next 
world. Until the sixteenth century there was no isolation of purely eco- 
nomic phenomena from the fabric of life. Throughout most of history 
food, clothing, shelter, and other basic resources were produced for use 
value and were distributed within tribes and groups on a reciprocal 
basis.’® A national system of markets is a relatively recent phenomenon 
that arose in seventeenth-century England and spread from there over 
the entire world, resulting in today’s interlinked “global marketplace.” 
Markets, of course, had existed since the Stone Age, but they were 
based on barter, not cash, and thus were bound to be local. Even early 
trading had little economic motivation but was more often a sacred 
and ceremonial activity related to kinship and family customs. For ex- 
ample, the Trobriand Islanders of the Southwest Pacific undertook cir- 
cular voyages along sea-trading routes that stretched for thousands of 
miles, without significant profit, barter, or exchange motives. Their in- 
centive was the etiquette and magic symbolism of carrying white sea- 
shell jewelry in one direction and red sea-shell ornaments in the other, 
so as to encircle their entire archipelago every ten years. 

Many archaic societies used money, including metal currencies, but 
these were for payment of taxes and salaries, not for general circula- 
tion. The motive of individual gain from economic activities was gen- 
erally absent; the very idea of profit, let alone interest, was either in- 
conceivable or banned. Economic organizations of great complexity, 
involving an elaborate division of labor, were operated entirely by the 
mechanism of storing and redistribution of common commodities, 
such as grain, as ind¢ed were all systems of feudalism. Of course this 
did not preclude the age-old motives of power, domination, and ex- 
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ploitation, but the idea that human needs were boundless was gen- 
erally not held before the Enlightenment. 

An important principle in all early societies was that of “house- 
holding,” the Greek oikonomia, which is the root of our modern term 
“economics.” Private property was justified only to the extent that it 
served the welfare of all. In fact,the word “private” comes from the 
Latin privare (“to deprive”), which shows the widespread ancient view 
that property was first and foremost communal. As societies moved 
from this communal, participatory viewpoint to more individualistic 
and self-assertive views, people no longer thought of private property as 
those goods that individuals deprived the group from using, but ac- 
tually inverted the meaning of the term, holding that property should 
be private in the first place and that society should not deprive the in- 
dividual without due process of law. 

With the Scientific Revolution and the Enlightenment, critical rea- 
soning, empiricism, and individualism became the dominant values, 
together with a secular and materialistic orientation that led to the pro- 
duction of worldly goods and luxuries, and to the manipulative mental- 
ity of the Industrial Age. The new customs and activities resulted in 
the creation of new social and political institutions and gave rise to a 
new academic pursuit: the theorizing about a set of specific economic 
activities—production, exchange, distribution, money-lending—which 
suddenly stood out in sharp relief and required not only description 
‘ and explanation but also rationalization. 

One of the most important consequences of the shift of values at the 
end of the Middle Ages was the rise of capitalism in the sixteenth and 
seventeenth centuries. The development of the capitalist mentality, 
according to an ingenious thesis by Max Weber, was closely related to 
the religious idea of a “calling,” which emerged with Martin Luther 
and the Reformation, together with the notion of a moral obligation to 
fulfill one’s duty in worldly endeavors. This idea of a worldly calling 
projected religious behavior into the secular world. It was emphasized 
even more forcefully by the Puritan sects, which saw worldly activity 
and the material rewards resulting from industrious behavior as a sign 
of divine predestination. Thus arose the famous Protestant Work 
Ethic, in which hard, self-denying work and worldly success were 
equated with virtue. On the other hand, the Puritans abhorred all but 
the most frugal consumption, and consequently the accumulation of 
wealth was sanctioned, as long as it was combined with an industrious 
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career. In Weber’s theory these religious values and motives provided 
the essential emotional drive and energy for the rise and rapid develop- 
ment of capitalism.”? 

The Weberian tradition of criticizing economic activities on the 
basis of an analysis of their underlying values provided avenues for 
many later critics, among them Kenneth Boulding, Erich Fromm, and 
Barbara Ward.”) Continuing this tradition, but going to an even 
deeper level, the recent feminist critique of economic systems—both 
capitalist and Marxist—has focused on the patriarchal value system 
that underlies virtually all of today’s economies.” The connection be- 
tween patriarchal values and capitalism was pointed out in the nine- 
teenth century by Friedrich Engels, and has been emphasized by suc- 
ceeding generations of Marxists. For Engels, however, the oppression 
of women had its roots in the capitalist economic system and would 
come to an end with the overthrow of capitalism. What feminist critics 
are pointing out forcefully today is that patriarchal attitudes are far 
older than capitalist economies and much more deeply ingrained in 
most societies: Indeed, the majority of socialist and revolutionary 
movements exhibit an overwhelming male bias, promoting social revo- 
lutions that leave male leadership and control essentially untouched.”? 


During the sixteenth and seventeenth centuries, while the new 
values of individualism, property rights, and representative govern- 
ment led to the decline of the traditional feudal system-and eroded the 
power of the aristocracy, the old economic order was still defended by 
theorists who believed that a nation’s path to riches was in the accu- 
‘ mulation of money through foreign trade. This theory was given the 
name “mercantilism” later on. Its practitioners did not call themselves 
economists but were politicians, administrators, and merchants. They 
applied the ancient notion of economy—in the sense of managing a 
household—to the state as the household of the ruler, and thus their 
policies became known as “political economy.” This term remained in 
use until the twentieth century, when it was replaced by the modern 
term economics. 

The mercantilist idea of the balance of trade—the belief that a na- 
tion will grow rich when its exports exceed its imports—became a cen- 
tral concept of subsequent economic thought. It was undoubtedly in- 
fluenced by the concept of equilibrium in Newtonian mechanics and 
was quite consistent with the limited world views of the insular, 
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sparsely populated monarchies of its time. But today, in our overpopu- 
lated and tightly interdependent world, it is evident that not all nations 
- can win simultaneously at the mercantilist game. The fact that many 
nations—most recently, notably, Japan—still attempt to maintain 
trade balances in their favor is bound to lead to trade wars, depressions, 
and international conflict. 

Modern economics, strictly speaking, is a little over three hundred 
years old. It was founded in the seventeenth century by Sir William 
Petty, professor of anatomy at Oxford and of music at London, as well 
as physician to the army of Oliver Cromwell: Among his circle of 
friends were Christopher Wren, the architect of many London land- 
marks, and Isaac Newton. Petty’s Political Arithmetick seemed to owe 
much to Newton and to Descartes, its method consisting of replacing 
words and arguments by numbers, weights, and measures, and “‘to use 
only Arguments of Sense and to consider only such Causes as have visi- . 
ble Foundations in Nature.””* 

In this and other works, Petty put forth a set of ideas that became 
indispensable ingredients of the theories of Adam Smith and other 
later economists. Among these ideas were the labor theory of value— 
adopted by Smith, Ricardo, and Marx—according to which the value 
of a product is derived only from the human labor required to produce 
it; and the distinction between price and value, which, in various for- 
mulations, has preoccupied économists ever since. Petty also ex- ° 
pounded the notion of “just wages,” described the advantages of the 
division of labor, and defined the concept of monopoly. He discussed 
the “Newtonian” notions of the quantity of money and its velocity in 
circulation, which are still debated by the monetarist school today, and 
suggested public works as a remedy for unemployment, thus anticipat- 
ing Keynes by more than two centuries. Today’s economic policies, as 
they are debated in Washington, Bonn, or London, would not be any 
surprise to Petty, except for the fact that they have changed so little. 

Along with Petty and the mercantilists, John Locke helped lay the 
foundation stones of modern economics. He was the outstanding phi- 
losopher of the Enlightenment, and his ideas about psychological, so- 
cial, and economic phenomena—strongly influenced by Descartes and 
Newton—became the core of eighteenth-century thought. Locke’s 
atomistic theory of human society”’ led him to the idea of a representa- 
tive government whose function it was to safeguard individuals’ rights 
to property and to the fruits of their labor. Locke held that once indi- 
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viduals created a government as the trustee of their rights, liberties, 
and property, its legitimacy depended on protecting these rights. If the 
government failed to do so, the people should have the power to dis- 
solve it. A number of economic and political theories were influenced 
by these radical moral concepts of the Enlightenment. In economics, 
however, one of Locke’s most innovative theories had to do with 
prices. Whereas Petty had held that prices and commodities should 
reflect justly the amount of labor they embodied, Locke came up with 
the idea that prices were also determined objectively, by demand and 
supply. This not only liberated the merchants of the day from the 
moral law of “just” prices; it also became another cornerstone of eco- 
nomics and was elevated to equal status with the laws of mechanics, 
where it stands even today in most economic analyses. 

The law of supply and demand also fit perfectly with the new math- » 
ematics of Newton and Leibniz—the differential calculus—since eco- 
nomics was perceived as dealing with continuous variations of very 
small quantities which could be described most efficiently by this 
mathematical technique. This notion became the basis of subsequent 
efforts to turn economics into an exact mathematical science. How- 
ever, the problem was—and is—that the variables used in these mathe- 
matical models cannot be rigorously quantified but are defined on the 
basis of assumptions that often make the models quite unrealistic. 

A distinct school of eighteenth-century thought that had a signifi- 
cant influence on classical economic theory, and notably on Adam 
Smith, was that of the French Physiocrats. These thinkers were the 
first to call themselves economists, to regard their theories as “objec- 
tively” scientific, and to develop a complete view of the French econ- 
omy as it existed just before the Revolution. Physiocracy meant “the 
tule of nature” and the Physiocrats bitterly criticized mercantilism and 
the growth of cities. They claimed that only agriculture and the land 
were truly productive of real wealth, thus promoting an early “ecologi- 
cal” view. Their leader, like William Petty and John Locke, was a phy- 
sician, Francois Quesnay, who was surgeon to the Royal Court. Ques- 
nay expounded on the idea that Natural Law, if left unimpeded, would 
govern economic affairs for the greatest benefit of all. Thus the doc- 
. trine of laissez faire was introduced as another keystone of economics. 


The period of “classical political economy” was inaugurated in 
1776, when Adam Smith published An Inquiry into the Nature and 
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Causes of the Wealth of Nations. Smith, a Scottish philosopher and 
friend of David Hume, was by far the most influential of all econo- 
mists. His Wealth of Nations was the first full-scale treatise on eco- 
nomics and has been called “‘in its ultimate results, probably the most 
important book that has ever been written.””° Smith was not only in- 
fluenced by the Physiocrats and the philosophers of the Enlighten- 
ment, but was also friendly with James Watt, the inventor of the steam 
engine, met Benjamin Franklin and probably Thomas Jefferson, and 
lived at a time when the Industrial Revolution had begun to change 
the face of Britain. When Smith wrote Wealth of Nations the transi- 
tion from an agrarian, handicraft economy to one dominated by steam 
power and by machines operated in large factories and mills was well 
under way. The spinning jenny had been invented and machine looms 
were used in cotton factories employing up to three hundred workers. 
The new private enterprise, factories, and power-driven machinery 
shaped Smith’s ideas, so that he enthusiastically advocated the social 
transformation of his time and criticized the remnants of the land- 
based feudal system. 

Like most of the great classical economists, Adam Smith was not a 
specialist but a broad, imaginative thinker with many fresh insights. 
He set out to investigate how the wealth of a nation is increased and 
distributed—the basic theme of modern economics. In countering the 
mercantilist view that wealth is increased by foreign trade and by 
hoarding gold and silver bullion, Smith held that its true base is pro- 
duction resulting from human labor and natural resources. A nation’s 
wealth would depend on the percentage of its people engaged in such 
production and on their efficiency and skill. The basic means of in- 
creasing production was the division of labor, Smith contended, as 
Petty had before him. From the prevailing Newtonian idea of natural 
law Smith deduced that it was “human nature to barter and ex- 
change,” and he also thought it “natural” that workers would gradu- 
ally have to facilitate their work and improve their productivity with 
the help of labor-saving machinery. At the same time the early manu- 
facturers had a much darker view of the role of machines; they well 
understood that machines could replace workers and thus could be 
used to keep them afraid and docile.”’ 

From the Physiocrats Smith adopted the theme of laissez faire, 
which he immortalized in the metaphor of the Invisible Hand. Ac- 
cording to Smith, the Invisible Hand of the market would guide the 
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individual self-interest of all entrepreneurs, producers, and consumers 
for the harmonious betterment of all; “betterment” being equated 
with the production of material wealth. In this way a social result 
would be achieved that was independent of individual intentions, and 
thus an objective science of economic activity was made possible. 

Smith believed in the labor theory of value, but he also accepted the 
idea that prices would be determined in “free” markets by the balanc- 
ing effects of supply and demand. He based his economic theory on 
the Newtonian notions of equilibrium, laws of motion, and scientific 
objectivity. One of the difficulties in applying these mechanistic con- 
cepts to social phenomena was the lack of appreciation for the problem 
of friction. Because the phenomenon of friction is generally neglected 
in Newtonian mechanics, Smith imagined that the balancing mecha- 
nisms of the market would be almost instantaneous. He described their 
adjustments as “prompt,” “occurring soon,” and “continual,” while 
prices were “gravitating” in the proper direction. Small producers and 
small consumers would meet in the marketplace with equal power and 
information. 

This idealistic picture underlies the “competitive model” widely 
used by economists today. Its basic assumptions include perfect and 
free information for all participants in a market transaction; the belief 
that each buyer and seller in a market is small and has no influence on 
price; and the complete and instant mobility of displaced workers, nat- 
ural resources, and machinery. All these conditions are violated in the 
vast majority of today’s markets, yet most economists continue to use 
them as the basis of their theories. As Lucia Dunn, professor of eco- 
nomics at Northwestern University, describes the situation, “They use 
- these assumptions in their work almost unconsciously. In fact, in many 
economists’ minds, they have ceased to be assumptions and have be- 
come a picture of how the world really is.””° 

For international trade Smith developed the doctrine of compara- 
tive advantage, according to which each nation should excel in some 
types of production, the result being an international division of labor 
and free trade. This model of international free trade still underlies 
much of today’s thinking on the global economy and is now producing 
its own set of social and environmental costs.” Within a nation Smith 
thought that the self-balancing market system was one of slow and 
steady growth, with continually increasing demands for goods and 
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labor. The idea of continual growth was adopted by succeeding gen- 
erations of economists, who, paradoxically, continued to use mechanis- 
tic equilibrium assumptions while at the same time postulating con- 
tinuing economic growth. Smith himself predicted that economic 
progress would eventually come to an end when the wealth of nations 
had been pushed to the natural limits of soil and climate, but unfortu- 
nately he thought this point was so far in the future that it was irrele- 
vant to his theories. 

Smith alluded to the idea of the growth of social and economic 
structures such as monopolies when he denounced people in the same 
trade who conspired to raise prices artificially, but he did not see the 
broad implications of such practices. The growth of these structures, 
and in particular of the class structure, was to become a central theme 
in Marx’s economic analysis. Adam Smith justified capitalists’ profits 
by arguing that they were needed to invest in more machines and fac- 
tories for the common good. He noted the struggle between workers 
and employers and the efforts of both “to interfere with the market,” 
but he never referred to the unequal power of workers and capital- 
ists—a point that Marx would drive home with force. 

When Smith wrote that workers and “other inferior ranks of peo- 
ple” produced too many children which would cause wages to fall to 
the level of mere subsistence, he showed that his views of society were 
similar to those of other Enlightenment philosophers. Their educated 
middle-class status allowed them to conceive of radical ideas of equal- 
ity; justice, and liberty, but did not allow them to extend these con- 
cepts to include the “inferior classes”; nor did they ever include 
women. 


At the beginning of the nineteenth century, economists began to 
systematize their discipline in an attempt to cast it into the form of a 
science. The first and most influential among these systematic eco- 
nomic thinkers was David Ricardo, a stockbroker who became a multi- 
millionaire at the age of thirty-five and then, after reading Wealth of 
Nations, devoted himself to the study of political economy. Ricardo 
built on the work of Adam Smith but defined a narrower scope for eco- 
nomics and thus began a process that would become characteristic of 
most subsequent non-Marxist economic thought. Ricardo’s work con- 
tained very little social philosophy and instead introduced the concept 
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of an “economic model,” a logical system of postulates and laws, in- 
~ volving a limited number of variables, that could be used to describe 
_ and predict economic phenomena. 

Central to the Ricardian system was the idea that progress would 
sooner or later come to an end because of the rising cost of growing’ 
food on a limited area of land. Underlying this ecological perspective 
was the gloomy view, evoked earlier by Thomas Malthus, that the pop- 
ulation would increase faster than ‘the food supply. Ricardo accepted 
the Malthusian principle but analyzed the situation in greater detail. 
He wrote that as the population increased, poorer marginal land would 
have to be cultivated. At the same time the relative value of the supe- 
rior land would increase, and the higher rent charged for it would be a 
surplus received by the landlords for merely owning the land. This 
concept of “‘marginal” land became the basis for today’s economic 
schools of marginal analysis. Ricardo, like Smith, accepted the labor 
theory of value but, significantly, included in his definition of prices 
the cost of the labor required to build machines and factories. In his 
view the owner of a factory, in receiving profit, was taking something 
that labor had produced, a point upon which Marx built his theory of 
surplus value. 

The systematic efforts of Ricardo and other classical economists 
consolidated economics into a set of dogmas that supported the exist- 
_ ing class structure and countered all attempts at social improvement 
with the “scientific” argument that “laws of nature” were operating 
and the poor were responsible for their own misfortune. At the same 
time, workers’ uprisings were becoming frequent and the new body of 
economic thought engendered its own horrified critics long before 
Marx. 

One well-meaning but unrealistic approach led to a long series of un- 
workable formulations known later as welfare economics. The propo- 
nents of this school shifted their focus from the earlier view of welfare 
as material production to the subjective criteria of individual pleasure 
and pain, constructing elaborate charts and curves based on “units of 
pleasure” and “units of pain.” Vilfredo Pareto improved these rather 
crude schemes with his theory of optimality, based on the assumption 
that social welfare would be increased if the satisfaction of some indi- 
viduals could be increased without decreasing that of others. In other 
words, any economic change that made someone “better off” without 
making anyone “worse off” was desirable for social welfare. However, 
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Pareto’s theory still neglected the facts of unequal power, information, 
and income. Welfare economics has persisted to the present day, al- 
though it has been shown conclusively that individual preferences can- 
not be made to add up to social choice.*? Many contemporary critics 
see it as a thinly disguised excuse for selfish behavior that undermines 
any cohesive set of social goals and is now playing havoc with environ- 
mental policies. 

While welfare economists were constructing elaborate mathematical 
schemes, another school of reformers tried to counter the deficiencies 
of capitalism in frankly idealistic experiments. These Utopians set up 
factories and mills according to humanitarian principles—with re- 
duced working hours, increased wages, recreation, insurance, and 
sometimes housing—founded workers’ cooperatives, and promoted 
ethical, esthetic, and spiritual values. Many of these experiments were 
very successful for a while, but all of them ultimately failed, unable to 
survive in a hostile economic environment. Karl Marx, who owed 
much to the imagination of the Utopians, believed that their commu- 
nities could not last, since they had not emerged “organically” from 
the existing stage of material economic development. From the per- 
spective of the 1980s, it seems that Marx may well have been right. 
Perhaps we had to wait until today’s “post-industrial” weariness with 
mass consumption and awareness of the mounting social and environ- 
mental costs, not to mention the diminishing resource base, to reach 
conditions in which the Utopians’ dream of a cooperative-based, eco- 
logically harmonious social order can become reality. 

The greatest among the classical economic reformers was John 
Stuart Mill, who joined in the social criticism, having absorbed most of 
the work of the philosophers and economists of his time by the time he 
was thirteen. In 1848 he published his own Principles of Political 
Economy, a herculean reassessment that came to a radical conclusion. 
Economics, he wrote, had only one province—production and the 
scarcity of means. Distribution was not an economic but a political 
process. This narrowed the scope of political economy to a “pure eco- 
nomics,” later to be called ‘“‘neoclassical,” and allowed a more detailed 
focus on the “economic core process,” while excluding social and en- 
vironmental variables in analogy to the controlled experiments of the 
physical sciences. After Mill, economics became split between the 
neoclassical, “‘scientific,” and mathematical approach, on the one 
hand, and the “art” of broader social philosophy on the other. Even- 
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tually this split led to today’s disastrous confusion between the two ap- 
proaches, resulting in policy tools that are derived from abstract, unre- 
alistic mathematical models. 

John Stuart Mill meant well with his emphasis on the political na- 
ture of all economic distribution. His pointing out that the distribution 
of a society’s wealth depended on the laws and customs of that society, 
which were very different in different cultures and ages, should have 
forced the issue of values back onto the agenda of political economy. 
Mill not only saw the ethical choices at the heart of economics, but 
was also keenly aware of their psychological and philosophical implica- 
tions. 


Anyone who seriously tries to understand the social condition of hu- 
mankind has to deal with the thought of Karl Marx and will experience 
its continuing intellectual fascination. According to Robert Heil- 
broner, this fascination is rooted in the fact that Marx was “the first to 
discover a whole mode of inquiring that would forever after belong to 
him. This was done previously only once, when Plato ‘discovered’ the 
mode of philosophical inquiry.”*” Marx’s mode of inquiry was that of 
social critique, and that was why he referred to himself not as philoso- 
pher, historian, or economist—though he was all of those—but as a 
social critic. It is also why his social philosophy and science continue to 
exert a strong influence on social thought. 

As a philosopher Marx taught a philosophy of action. “The philoso- 
phers,” he wrote, “have only interpreted the world, in various ways; 
the point, however, is to change it.”** As an economist Marx criticized 
classical economics more expertly and efficiently than any of its practi- 
tioners. His main influence, however, has been not intellectual but po- 
litical. As a revolutionary, if judged by the number of worshiping fol- 
lowers, “Marx must be considered a religious leader to rank with 
Christ or Mohammed.”** 

While Marx the revolutionary has been canonized by millions all 
over the world, economists have had to deal with—but more often ig- 
nore or misquote—his embarrassingly accurate predictions, among 
them the occurrence of “boom” and “bust” business cycles and the 
tendency of market-oriented economies to develop “reserve armies” of 
unemployed, which today usually consist of ethnic minorities and 
women. Marx’s main body of work, set forth in his three-volume Das 


204 


THE IMPASSE OF ECONOMICS 


Kapital, represents a thorough critique of capitalism. He viewed so- 
ciety and economics from the explicitly stated perspective of the strug- 
gle between workers and capitalists, but his broad ideas about social 
evolution allowed him to see economic processes in much larger pat- 
terns. 

Marx recognized that capitalist forms of social organization would 
speed the process of technological innovation and increase material 
productivity, and he predicted that this, dialectically, would change 
social relationships. Thus he was able to foresee phenomena like mon- 
opolies and depressions and to predict that capitalism would foster so- 
cialism—as it has—and that it would, eventually, disappear—as it 
may. In the first volume of Kapital, Marx stated his indictment of capi- 
talism in the following words: 


Hand in hand with [the] centralization [of capital] .. . develop, on an 
ever-extending scale ... the entanglement of all peoples in the net of 
the world-market, and with this, the international character of the capi- 
talistic régime. Along with the constantly diminishing number of the 
magnates of capital, who usurp and monopolize all advantages of this 
process of transformation, grows the mass of misery, oppression, slavery, 
degradation, exploitation ... a8 


Today, in the context of our crisis-ridden, corporate-dominated global 
economy with its megarisk technologies and its enormous social and 
ecological costs, this statement has lost none of its power. 
’ It is generally pointed out by Marx’s critics that the labor force in 
the United States, which one would have expected to be the first to or- 
ganize politically and rise up to create a socialist society, failed to do so 
because workers received high enough wages to begin identifying with 
the upward mobility of the middle class. But, there are several other 
explanations for the failure of socialism to take’ hold in the. United 
States.*° American workers were extremely transient, moving with 
their jobs along a changing frontier; they were divided by their lan- 
guages and other ethnic differences which factory owners did not fail 
to exploit; and enormous numbers of them went back to the old coun- 
try as soon as they acquired the means to provide a better life for their 
waiting families. Thus the opportunities for organizing a European- 
type socialist party were very limited. On the other hand, it is true that 
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American workers have not been continually immiserated but have 
ridden the escalator of material wealth, although at relatively low levels 
and with much struggle. 

Another important point is that in the late twentieth century the 
Third World has taken on the role of the proletariat because of the de- 
velopment of multinational corporations, which Marx did not foresee. 
Today these multinationals play off workers in one country against 
those in another, exploiting racism, sexism, and nationalism. Thus ad- 
vantages won by American workers are generally to the detriment of 
those in Third World countries; the Marxist slogan “Workers of the 
world unite!” has become even more difficult to achieve. 

In his “Critique of Political Economy,” as he subtitled Das Kapital, 
Marx used the labor theory of value to raise issues of justice, and devel- 
oped powerful new concepts to counter the reductionist logic of the 
neoclassical economists of his time. He knew that to a large extent 
wages and prices are politically determined. Starting from the premise 
that human labor creates all values, Marx observed that continuing 
and reproducing labor must, at the very least, produce subsistence for 
the worker plus enough to replace the materials used up. But in gen- 
eral, there will be a surplus over and above that minimum. The form 
this “surplus value” takes will be a key to the structure of society, to 
both its economy and its technology.” 

In capitalist societies, Marx pointed out, the surplus value is appro- 
priated by capitalists, who own the means of production and deter- 
mine the conditions of labor. This transaction between people of un- 
equal power allows the capitalists to make more money from the labor 
of the workers, and thus money is turned into capital. In this analysis 
Marx emphasized that the precondition for capital to arise was a spe- 
cific social class relationship, itself the product of a long history.*8 
Marx’s basic critique of neoclassical economics, as valid today as it was 
then, is that economists, by narrowing their field of inquiry to the 
“economic core process,” evade the ethical issue of distribution. As the 
non-Marxist economist Joan Robinson has put it, they shifted “from a. 
measure of value ... to the much less burning question of relative 
prices.”*? Value and prices, however, are very different concepts. An- 
other non-Marxist, Oscar Wilde, said it best: “It’s possible to know the 
price of everything and the value of nothing.” 

Marx was not rigid in his labor theory of value but always seemed to 
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allow'for change. He predicted that labor would become more “men- 
tal,” as science and knowledge were increasingly applied to the produc- 
tion process, and he also acknowledged the important role of natural 
resources. Thus he wrote in his early Ecoriomic and Philosophic Man- 
uscripts, “The worker can create nothing without nature, without the 
sensuous, external world. It is the material on which his labor is mani- 
fested, in which it is active, from which and by means of which it pro- 
duces.”*° 

In Marx’s time, when resources were plentiful and the population 
was small, human labor was indeed the most important contribution 
to production. But as the twentieth century unfolded, the labor theory 
of value made less sense, and today the production process has become 
so complex that it is no longer possible to neatly separate the contribu- 
tions of land, labor, capital, and other factors. 
 Marr’s view of the role of nature in the process of production was 

part of his organic perception of reality, as Michael Harrington has 
emphasized in his persuasive reassessment of Marxian thought.*! This 
organic, or systems view is often overlooked by Marx’s critics, who 
claim that his theories are exclusively deterministic and materialistic. 
In dealing with the reductionist economic arguments of his contem- 
poraries, Marx fell into the trap of expressing his ideas in “scientific” 
mathematical formulas that undermined his larger sociopolitical the- 
ory. But that larger theory consistently reflected a keen awareness of 
society and nature as an organic whole, as in this beautiful passage 
from the Economic and Philosophic Manuscripts: 


Nature is man’s inorganic body—nature, that is, in so far as it is not it- 
self the human body. “Man lives on nature” means that nature is his 
body, with which he must remain in continuous intercourse if he is not 
to die. That man’s physical and spiritual life is linked to nature means 
simply that nature is linked to itself, for man is part of nature.” 


Marx emphasized the importance of nature in the social and eco- 
nomic fabric throughout his writings, but it was not the central issue 
for an activist of the day. Nor was ecology a burning problem then, 
and Marx could not have been expected to emphasize it strongly. But 
he was aware of the ecological impact of capitalist economics, as we 
can see in many of his statements, however incidental they may be. To 
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quote just one example, “All progress in capitalist agriculture is 
‘Progress in the art, not only of robbing the laborer but of robbing the 
soil.” 

It seems, then, that although Marx did not strongly emphasize eco- 
logical concerns, his approach could have been used to predict the 
ecological exploitation that capitalism produced and socialism perpet- 
uated. One can certainly fault his followers for not grasping the ecolo- 
gical issue earlier, since it provided yet another devastating critique of 
capitalism and confirmed the vigor of the Marxian method. Of course, 
if Marxists had faced the ecological evidence honestly, they would 
have been forced to conclude that socialist societies had not done 
much better, their ecological impact being diminished only by their 
lower consumption (which in any case they were trying to increase). 

Ecological knowledge is subtle and difficult to use as a basis for so- 
cial activism, since other species—whether whales, redwoods, or in- 
sects—do not provide revolutionary energies to change human institu- 
tions. This is probably why Marxists have ignored the “ecological 
Marx” for so long. Recent scholarship has brought to light some of the 
subtleties in Marx’s organic thinking, but these are inconvenient for 
most social activists, who prefer to organize around simpler issues. 
Perhaps this is why Marx finally stated at the end of his life, “I am not 
a Marxist.” 

Marx, like Freud, had a long and rich intellectual life, with many 
creative insights that have decisively shaped our age. His social critique 
has inspired millions of revolutionaries around the world, and the 
Marxian economic analysis is respected academically not only in the 
socialist world but also in most European countries, as well as Canada, 
Japan, and Africa—in fact, in virtually the entire world except the 
United States. Marxian thought is capable of a wide range of interpre- 
tations and thus continues to fascinate scholars. Of particular interest 
for our analysis is the relation of the Marxian critique to the reduc- 
tionist framework of the science of its time. 

Like most nineteenth-century thinkers, Marx was very concerned 
about being scientific, using the term “scientific” constantly in the de- 
scription of his critical approach. Accordingly he often attempted to 
formulate his theories in Cartesian and Newtonian language. Still, his 
broad view of social phenomena allowed him to transcend the Carte- 
sian framework in significant ways. He did not adopt the classical 
stance of the objective observer, but fervently emphasized his role as 
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participator by asserting that his social analysis was inseparable from 
social critique. In his critique he went beyond social issues and often 
revealed deep humanistic insights, for example in his discussion of the 
concept of alienation.’ Finally, although Marx often argued for tech- 
nological determinism, which made his theory more acceptable as a 
science, he also had profound insights into the interrelatedness of all 
phenomena, seeing society as an organic whole in which ideology and 
technology were equally important. 


By the middle of the nineteenth century, classical political economy 
had branched into two broad streams. On one side were the reformers: 
Utopians, Marxists, and the minority of classical economists who fol- 
lowed John Stuart Mill. On the other side were the neoclassical econo- 
mists, who concentrated on the economic core process and developed 
the school of mathematical economics. Some of them tried to establish 
objective formulas for the maximization of welfare, others retreated 
into ever more abstruse mathematics to escape the devastating cri- 
tiques of the Utopians and the Marxists. 

Much of mathematical economics was—and is—devoted to study- 
ing the “market mechanism” with the help of curves for demand and 
supply, always expressed as functions of prices and based on various 
assumptions about economic behavior, many of them highly unrealis- 
tic in today’s world. For example, perfect competition in free markets, 
as postulated by Adam Smith, is assumed in most models. The essence 
of the approach can be illustrated by the basic supply-demand graph 
featured in all introductory economics textbooks (p. 210). 

The interpretation of this graph is based on the Newtonian assump- 
tion that the participants in a market will “gravitate” automatically 
(and of course without any ,“friction’’) to the “equilibrium” price given 
by the point of intersection between the two curves. 

As mathematical economists refined their models during the late 
nineteenth and early twentieth centuries, the world economy headed 
for the worst depression in its history, which shook the foundations of 
capitalism and seemed to verify all the Marxian predictions. However, 
after the Great Depression there was one more turn of the wheel of 
capitalism’s fortunes, stimulated by the social and economic interven- 
tions of governments. These policies were based on the theory of John 
Maynard Keynes, who had a decisive influence on modern economic 
thought. 
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Supply-demand graph: supply curve gives the number of units of a product 
put on the market as a function of the product’s price—the higher the price, 
the more producers will be attracted to producing this particular product; de- 
mand curve shows the demand for the product as a function of its price—the 
higher the price, the smaller the demand. 


Keynes was keenly interested in the entire social and political scene 
and viewed economic theory as an instrument of policy. He bent the 
so-called value-free methods of neoclassical economics to serve instru- 
mental purposes and goals, and in doing so made economics once 
again political, but this time in a new way. This, of course, involved 
giving up the ideal of the objective scientific observer, which neoclassi- 
cal economists were very reluctant to do. But Keynes calmed their fears 
of interfering with the balancing operations of the market system by 
showing them that he could derive his policy interventions from the 
neoclassical model. To do this he demonstrated that economic equilib- 
rium states were “special cases,” exceptions rather than the rule in the 
real world. 

To determine the nature of government interventions, Keynes 
shifted his focus from the microlevel to the macrolevel—to economic 
variables like the national income, total consumption and total invest- 
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ment; the total volume of employment, and so on. By establishing 
simplified relations between these variables, he was able to show that 
they were susceptible to short-term changes that could be influenced 
by appropriate policies. According to Keynes, these fluctuating busi- 
ness cycles were an intrinsic property of national economies. This the- 
ory was in opposition to orthodox economic thought, which postulated 
full employment, but Keynes defended his heresy by appealing to expe- 
rience, pointing out that it was “an outstanding characteristic of the 
economic system in which we live that . . . it is subject to severe fluc- 
tuations with respect to output and employment.”*° 

In the Keynesian model additional investrnent will always increase 
employment, and thus increase the total level of income, which will in 
turn lead to higher demand for consumer goods. In this way invest- 
ment stimulates economic growth and increases national wealth, 
which will, eventually, “trickle down” to the poor. However, Keynes 
never said that this process would culminate in full employment; it will 
only move the system in that direction—or peter out at some level of 
underemployment, or even go into reverse, depending on many as- 
sumptions that are not part of the Keynesian model. 

This explains the crucial role of advertising as a means for big com- 
panies to “‘manage”’ the demand in the marketplace. Consumers must 
not only keep increasing their spending; they must do so predictably 
for the system to work. Today the classical economic theory has almost 
been turned on its head. Economists of whatever persuasion, in their 
different ways, all create business cycles, consumers are forced to be- 
come involuntary investors, and the market is managed by business 
and government actions, while neoclassical theorists still invoke the In- 
visible Hand. 

In the twentieth century the Keynesian model became thoroughly 
assimilated into the mainstream of economic thought. Most econo- 
mists have remained uninterested in the political problem of unem- 
ployment, and instead have continued their attempts to “fine tune” 
the economy by applying the Keynesian remedies of printing money, 
raising or lowering interest rates, cutting or increasing taxes, and so on. 
However, these methods ignore the detailed structure of the economy 
and the qualitative nature of its problems and hence are generally un- 
successful. By the 1970s, the flaws of Keynesian economics had be- 
come apparent. ) 

The Keynesian model has now become inappropriate because it ig- 
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nores so many factors that are crucial to understanding the economic 
situation. It concentrates on the domestic economy, dissociating it 
from the global economic network and disregarding international eco- 
nomic agreements; it neglects the overwhelming political power of 
multinational corporations, pays no attention to political conditions, 
and ignores the social and environmental costs of economic activities. 
At best the Keynesian approach can provide a set of possible scenarios 
but cannot make specific predictions. Like most of Cartesian economic 
thought, it has outlived its usefulness. _ 


Contemporary economics is a mixed bag of concepts, theories, and 
models stemming from various epochs of economic history. The main 
schools of thought that have emerged are the Marxist school and 
“mixed” economics, a modern version of neoclassical economics using 
more sophisticated mathematical techniques but still based on classi- 
cal notions. In the late 1930s and the 1940s a new “neoclassical-Keynes- 
ian synthesis” was proclaimed, but such a synthesis actually never 
took place. The neoclassical economists simply took the Keynesian 
tools and grafted them onto their own models, trying to manipulate 
the so-called market forces while at the same time, schizophrenically, 
retaining the old equilibrium concepts. 

More recently a very heterogeneous group of economists has been 
called collectively the “post-Keynesian” school. The more conservative 
proponents of post-Keynesian thought are advertising a new brand of 
so-called supply-side economics that has found powerful adherents in 
' Washington. Their basic argument is that after the failure of Keynes- 
ians to stimulate demand without increasing inflation, one should now 
stimulate supply, for example by investing more in factories and auto- 
mation and by removing “unproductive” environmental controls. This 
approach is manifestly antiecological, likely to result in rapid exploita- 
tion of natural resources and thus bound to aggravate our problems. 
Other post-Keynesians have begun to analyze the structure of the 
economy in a more realistic way. They reject the free-market model 
and the concept of the Invisible Hand, recognizing that the economy 
is now dominated by massive corporate institutions and by govern- 
ment agencies which often cater to them. But most post-Keynesians 
still use too highly aggregated data, inappropriately derived from mi- 
croanalyses; neglect to qualify the concept of growth; and do not seem 
to have a clear view of the ecological dimensions of our economic 
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problems. Their elaborate quantitative models describe fragmented 
segments of economic activity; these are supposed to have an empirical 
basis and to represent nothing but “facts,” but are actually based on 
tacitly assumed neoclassical concepts. 

All these models and theories—Marxist as well as non-Marxist—are 
still deeply rooted in the Cartesian paradigm, and thus inappropriate 
to describe today’s closely interrelated and continually changing global 
economic system. It is not too easy for the uninitiated to understand 
the rather abstract and technical language of modern economics, but 
once this has been mastered the major flaws of contemporary eco- 
nomic thought become readily apparent. 

One of the outstanding characteristics of today’s economies, both 
capitalist and communist, is an obsession with growth. Economic and 
technological growth are seen as essential by virtually all economists 
and politicians, although it should by now be abundantly clear that un- 
limited expansion in a finite environment can only lead to disaster. 
The belief in the necessity of continuing growth is a consequence of 
overemphasis on yang values—expansion, self-assertion, competi- 
tion—and can also be related to the Newtonian notions of absolute, in- 
finite space and time. It is a reflection of linear thinking; of the errone- 
ous belief that if something is good for an individual or group, then 
more of the same will necessarily be better. 

The competitive, self-assertive approach to business is part of the 
legacy of John Locke’s atomistic individualism, which in America was 
vital to the small band of early settlers and explorers but has now be- 
come unhealthy, unable to deal with the intricate web of social and 
ecological relations characteristic of mature industrial economies. The 
prevailing creed in government and business is still that the common 
good will be maximized if all individuals, groups, and institutions 
maximize their own material wealth—what is good for General 
Motors is good for the United States. The whole is identified with the 
sum of its parts, and the fact that it can be either more or less than this 
sum, depending on the mutual interference between the parts, is ig- 
nored. The consequences of this reductionist fallacy are now becoming 
painfully visible, as economic forces increasingly collide with each 
other, tear the social fabric, and ruin the natural environment. 

The global obsession with growth has resulted in a remarkable simi- 
larity between capitalist and communist economies. The two domi- 
nant representatives of these so-called opposing value systems, the 
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United States and the Soviet Union, no longer seem to be all that dif- 
ferent. Both are dedicated to industrial growth and hard technology, 
with increasingly centralized and bureaucratic control, whether by the 
state or by so-called “private” multinational corporations. The univer- 
sal addiction to growth and expansion is becoming stronger than all 
other ideologies; to borrow Marx’s phrase, it has become the opium of 
the people. 

In a sense, the common belief in growth is justified, because growth 
is an essential feature of life. Women and men have known this since 
ancient times, as we can see from-the terms used in antiquity to de- 
scribe reality. The Greek word phusis—the root of our modern terms 
physics, physiology, and physician—as well as the Sanskrit brahman, 
both of which denoted the essential nature of all things, derive from 
the same Indo-European root bheu, “to grow.” Indeed, evolution, 
change, and growth seem to be essential aspects of reality. What is 
wrong with current notions of economic and technological growth, 
however, is the lack of any qualification. It is commonly believed that 
all growth is good without recognizing that, in a finite environment, 
there has to be a dynamic balance between growth and decline. While 
some things have to grow, others have to diminish, so that their con- 
stituent elements can be released and recycled. 

Most of today’s economic thought is based on the notion of undif- 
ferentiated growth. The idea that growth can be obstructive, un- 
healthy, or pathological is not entertained. What we urgently need, 
therefore, is differentiation and qualification of the concept of growth. 
From excessive production and consumption in the private sector, 
growth will have to be channeled into public service areas such as 
transportation, education, and health care. And this change will have 
to be accompanied by a fundamental shift of emphasis from material 
acquisition to inner growth and development. 

There are three closely interrelated dimensions of growth in most in- 
dustrial societies—economic, technological, and institutional. Contin- 
uing economic growth is accepted as a dogma by virtually all econo- 
mists, who assume, with Keynes, that it is the only way to insure that 
material wealth will trickle down to the poor. This “trickle-down” 
model of growth has long been shown to be unrealistic. High rates of 
growth not only do little to ease urgent social and human problems but 
in many countries have been accompanied by increasing unemploy- 
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ment and a general deterioration of social conditions.*” Yet economists 
and politicians still insist on the importance of economic growth. Thus 
Nelson Rockefeller asserted as late as 1976, at a meeting of the Club of 
Rome: “More growth is essential if all the millions of Americans are to 
have the opportunity to improve their quality of life.”’* 

What Rockefeller was referring to, of course, was not the quality of 
life but the so-called standard of living, which is equated with material 
consumption. Manufacturers spend enormous amounts of money on 
advertising to keep up a pattern of competitive consumption; many of 
the goods thus consumed are unnecessary, wasteful, and often outright 
harmful. The price we pay for this excessive cultural habit is the con- 
tinual degradation of the real quality of life—the air we breathe, the 
food we eat, the environment we live in, and the social relations that 
constitute the fabric of our lives. These costs of wasteful overcon- 
sumption were well documented several decades ago and have contin- 
ued to increase.” 

The most severe consequence of continuing economic growth is the 
depletion of the planet’s natural resources. The rate of this depletion 
‘was predicted with mathematical precision in the early 1950s by the 
geologist M. King Hubbert, who tried to present his hypothesis to 
President John Kennedy and to subsequent American presidents but 
was generally considered a crank. In the meantime history has con- 
firmed Hubbert’s predictions to the finest details, and he has lately re- 
ceived many awards. 

Hubbert’s estimates and calculations show that the production /de- 
pletion curves for all nonrenewable natural resources are bell-shaped, 
not unlike the curves picturing the rise and fall of civilizations.°° They 
first increase gradually, then rise dramatically, peak, decline sharply, 
and eventually peter out. Thus Hubbert predicted that petroleum and 
natural gas production in the United States would peak in the 1970s, 
as it did, and then begin the descent that continues today. The same 
model predicts that world petroleum production will reach its highest 
point in the. 1990s, and world coal production during the twenty-first 
century. The important aspect of these curves is that they describe the 
depletion of every single natural resource, from coal, petroleum, and 
natural gas to metals, forest, and fish reserves, and even oxygen and 
ozone. We may find alternatives to energy production from fossil fuels, 
but this will not stop the depletion of our other resources. If we con- 
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tinue the current patterns of undifferentiated growth, we will soon ex- 
haust the reserves of metals, food, oxygen, and ozone that are crucial to 
our survival. 

To slow down the rapid depletion of our natural resources we need 
not only to abandon the idea of continuing economic growth, but to 
control the worldwide increase in population. The dangers of this 
“population explosion” are now generally recognized, but views on 
how to achieve “zero population growth” differ widely, with proposed 
methods ranging from education and voluntary family planning to 
coercion by legal means and by brute force. Most of these proposals 
are based on the view of the problem as a purely biological phenome- 
non, related only to fertility and contraception. But there is now con- 
clusive evidence, collected by demographers around the world, that 
population growth is affected as much, if not more, by powerful social 
factors. The view that this research demands sees the rate of growth as 
affected by a complex interplay of biological, social, and psychological 
forces. 

Demographers have discovered that the significant pattern is a tran- 
sition between two levels of stable populations that has been character- 
istic of all Western countries. In premodern societies birth rates were 
high, but so were death rates, and thus the population size was stable. 
As living conditions improved during the time of the Industrial Revo- 
lution, death rates began to fall, and, with birth rates remaining high, 
populations increased rapidly. However, with continuing improvement 
of living standards, and with the decline in death rates continuing, 
birth rates began to decline as well, thus reducing the rate of popula- 
tion growth. The reason for this-decline has now been observed world- 
wide. Through the interplay of social and psychological forces, the 
quality of life—the fulfillment of material needs, a sense of well-being, 
and confidence in the future—becomes a powerful and effective moti- 
vation for controlling population growth. There is, in fact, a critical 
level of well-being which has been shown to lead to a rapid reduction 
in birth rate and an approach to a balanced population. Human socie- 
ties, then, have developed a self-regulating process, based on social 
conditions, which results in a demographic transition from a balanced 
population, with high birth rates and high death rates and a low stan- 
dard of living, to a population with a higher standard of living which is 
larger but again in balance, and in which both birth and death rates are 
low. 
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The present global population crisis is due to the rapid increase of 
population in the Third World, and the considerations outlined above 
show clearly that this increase continues because the conditions for the 
second phase of the demographic transition have not been met. Dur- 
ing their colonial past the Third World countries experienced an im- 
provement in living conditions that was sufficient to reduce death rates 
and thus initiated population growth. But the rise of living standards 
did not continue, because the wealth generated in the colonies was di- 
verted to the developed countries, where it helped their populations to 
become balanced. This process continues today, as many Third World 
countries remain colonized in the economic sense. This exploitation 
continues to increase the affluence of the colonizers and prevents 
Third World populations from reaching the standard of living condu- 
cive to a reduction of their rate of growth. 

The world population crisis, then, is an unanticipated effect of in- 
ternational exploitation, a consequence of the fundamental interrela- 
tedness of the global ecosystem, in which every exploitation eventually 
comes back to haunt the exploiters. From this point of view it becomes 
quite apparent that ecological balance also requires social justice. The 
most effective way to control population growth will be to help the 
peoples of the Third World achieve a level of well-being that will in- 
duce them to limit their fertility voluntarily. This will require a global 
redistribution of wealth in which some of the world’s wealth is re- 
turned to the countries that have played a major role in producing it. 

An important aspect of the population problem, which is not gen- 
erally known, is that the cost of bringing the standard of living of poor 
countries to a level that appears to convince people that they should 
not have excessive numbers of children is very small compared to the 
wealth of developed countries. That is to say, there is enough wealth to 
support the entire world at a level that leads to a balanced popula- 
tion. The problem is that this wealth is unevenly distributed, and 
much of it is wasted. In the United States, where excessive consump- 
tion and waste have become a way of life, 5 percent of the world’s pop- 
ulation now consumes a third of its resources, with energy consump- 
tion per capita about twice as high as in most European countries. 
Simultaneously the frustrations created and sustained by massive doses 
of advertising, combined with social injustice within the nation, con- 
tribute to ever increasing crime, violence, and other social pathologies. 
This sad state of affairs is well illustrated by the schizophrenic content 
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of our weekly magazines. Half their pages are filled with grim stories 
about violent crimes, economic disaster, international political tension, 
and the race toward global destruction, while the other half portray 
carefree, happy people behind packs of cigarettes, bottles of alcohol, 
and shiny new cars. Advertising on television influences the content 
and form of all programs, including the “news shows,” and uses the 
tremendous suggestive power of this medium—switched on for six and 
a half hours a day by the average American family—to shape people’s 
imagery, distort their sense of reality, and determine their views, tastes, 
and behavior.”* The exclusive aim of this dangerous practice is to con- 
dition the audience into buying products advertised before, after, and 
during each program. 


Economic growth, in our culture, is inextricably linked with techno- 
logical growth. Individuals and institutions are mesmerized by the 
wonders of modern technology and have come to believe that every 
problem has a technological solution. Whether the nature of the prob- 
lem is political, psychological, or ecological, the first reaction, almost 
automatically, is to deal with it by applying or developing some new 
technology. Wasteful energy consumption is countered by nuclear 
power, lack of political insight is compensated for by building more 
missiles and bombs, and the poisoning of the natural environment is 
remedied by developing special technologies that, in turn, affect the 
environment in still unknown ways. By looking for technological solu- 
tions to all problems, we usually just shift these around in the global 
ecosystem, and very often the side effects of the “solution” are more 
harmful than the original problem. 

The ultimate manifestation of our obsession with high technology is 
the widely entertained fantasy that our current problems can be solved 
by creating artificial habitats in outer space. I do not exclude the possi- 
bility that such space colonies may be built some day, although from 
what I have seen of existing plans and of the mentality underlying 
them I would certainly not want to live there. However, the basic fal- 
lacy of the whole idea is not technological; it is the naive belief that 
space technology can solve the social and cultural crisis on this planet. 

Technological growth is not only regarded as the ultimate problem 
solver but is also seen as determining our life styles, our social organiza- 
tions, and our value system. Such “technological determinism” seems 
to be a consequence of the high status of science in our public life—as 
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compared to philosophy, art, or religion—and of the fact that scientists 
have generally failed to deal with human values in significant ways. 
This has led most people to believe that technology determines the 
nature of our value system and our social relations, rather than recog- 
nizing that it is the other way round; that our values and social rela- 
tions determine the nature of our technology. 

The yang, masculine consciousness that dominates our culture has 
found its fulfillment not only in “hard” science but also in the “hard” 
technology derived from it. This technology is fragmented rather than 
holistic, bent on manipulation and control rather than cooperation, 
self-assertive rather than integrative, and suitable for centralized man- 
agement rather than regional application by individuals and small 
groups. As a result, this technology has become profoundly antiecolog- 
ical, antisocial, unhealthy, and inhuman. 

The most dangerous manifestation of our hard, “macho” technol- 
ogy is the expansion of nuclear weapons, which amounts to the most 
expensive military boom in history.** By brainwashing the American 
public and effectively controlling its representatives, the military-indus- 
trial complex has succeeded in extracting regularly increasing defense 
budgets that are used to design weapons to be employed in a “science- 
intensive” war ten or twenty years from now. A third to a half of 
America’s scientists and engineers work for the military, using all their 
imagination and creativity to invent ever more sophisticated means for 
total destruction—laser communication systems, particle beams, and 
other complex technologies for computerized warfare in outer space. 

It is striking that all these efforts focus exclusively on hardware. 
America’s defense problems, like all its others, are perceived as simply 
problems of hard technology. The idea that psychological, social, and 
‘behavioral research—let alone philosophy or poetry—could also be rel- 
evant is not mentioned. Moreover, the question of national security is 
analyzed predominantly in terms of “power blocks,” “‘action and reac- 
tion,” the “political vacuum,” and similar Newtonian notions. 

The effects of the military’s excessive use of hard technology are 
similar to those encountered in the civilian economy. The complexity 
of our industrial and technological systems has now reached a point 
where many of those systems can no longer be either modeled or man- 
aged. Breakdowns and accidents occur with increasing frequency, un- 
anticipated social and environmental costs are continually generated, 
and more time is spent on maintaining and regulating the system than 
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on providing useful goods and’services. Such enterprises, therefore, are 
highly inflationary, in addition to their severe effects on our physical 
and mental health. Thus it is becoming increasingly apparent, as Hen- 
derson has pointed out, that we may reach the social, psychological, 
and conceptual limits to growth even before the physical limits are 
reached.” 

What we need, then, is.a redefinition of the nature of technology, a 
change of its direction}and a reevaluation of its underlying value sys- 
tem. If technology is understood in the broadest sense of the term, as 
the application of human knowledge to the solution of practical prob- 
lems, it becomes clear that we have concentrated too much on “hard,” 
highly complex, and resource-intensive technologies and must now 
shift our attention to the “soft” technologies of conflict resolution, so- 
cial agreements, cooperation, recycling and redistribution, and so on. 
As Schumacher says in his book Small Is Beautiful, we need a “‘tech- 
nology with a human face.””*” 


The third aspect of undifferentiated growth, which is inseparable 
from economic and technological growth, is the growth of institu- 
tions—from companies and corporations to colleges and universities, 
churches, cities, governments, and nations. Whatever the original pur- 
pose of the institution, its growth beyond a certain size invariably dis- 
torts that purpose by making the self-preservation and further expan- 
sion of the institution its overriding aim. At the same time the people 
belonging to the institution and those who have to deal with it feel in- 
creasingly alienated and depersonalized, while families, neighbor- 
hoods, and other small-scale social organizations are threatened and 
often destroyed by institutional domination and exploitation.*® 

One of the most dangerous manifestations of institutional growth 
today is that of corporations. The largest of them have now tran- 
scended national boundaries and have become major actors on the 
global stage. The assets of these multinational giants exceed the gross 
national products of most nations; their economic and political power 
surpasses that of many national governments, threatening national 
sovereignty and world monetary stability. In most countries of the 
Western world, but especially in the United States, corporate power 
permeates virtually every facet of public life. Corporations largely con- 
trol the legislative process, distort the information received by the 
public through the media, and determine, to a significant extent, the 
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functioning of our educational system and the direction of academic 
research. Corporate and business leaders are prominent on the boards 
of trustees of academic institutions and foundations, where they inevi- 
tably use their influence to perpetuate a value system consistent with 
corporate interests. " 

The nature of large corporations is profoundly inhuman. Competi- 
tion, coercion, and exploitation are essential aspects of their activities, 
all motivated by the desire for indefinite expansion. Continuing 
growth is built into the corporate structure. For example, corporate ex- 
ecutives who knowingly bypass an opportunity for increasing the cor- 
poration’s profits, for whatever reason, are liable to lawsuit. Thus the 
maximizing of profits becomes the ultimate goal, to the exclusion of all 
other considerations. Corporate executives have to leave their hu- 
maneness behind when they attend their board meetings. They are not 
expected to show any feelings, nor to express any regrets; they can 
never say “T am sorry” or “we made a mistake.” What they talk about 
instead is coercion, control, and manipulation. 

Large corporations, then, work like machines rather than human in- 
stitutions once they have grown beyond a certain size. However, there 
are no laws, national or international, to deal effectively with these 
giant institutions. The growth of corporate power has outstripped the 
development of an appropriate legal framework. Laws made for 
humans are applied to corporations that have lost all resemblance to 
human beings. The concepts of private property and enterprise have 
become confused with corporate property and state capitalism, and 
“commercial speech” is now protected by the First Amendment. On 
the other hand, these corporations do not assume the responsibilities 
of individuals, being designed so that none of their executives can be 
held fully accountable for corporate activities. Many corporate leaders, 
in fact, believe that corporations are value-free and should be allowed 
to function outside the moral and ethical order. This dangerous notion 
was expressed quite candidly by Walter Wriston, who chairs Citibank, 
the second largest bank in the world. In a recent interview, Wriston 
made this chilling comment: “‘Values are topsy-turvy. . . Now college 
students have a mixed dormitory, men live on one floor and women on 
the next, and they all sit around worrying about whether or not Gen- 
eral Motors is being honest . . . 1 believe that there are no institutional 
values, only personal ones.” 

As multinational corporations intensify their global search for natu- 
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ral resources, cheap labor, and new markets, the environmental disas- 

-ters and social tensions created by their obsession with indefinite 
growth become ever more apparent. Thousands of small businesses are 
driven from the marketplace by the,power of large companies that are 
able to win federal subsidies for their complex, capital-intensive, and 
resource-consuming technologies. At the same time there is a tremen- 
dous need for simple skills like carpentry, plumbing, tailoring, and all 
kinds of repair and maintenance jobs which have been socially deval- 
ued and severely neglected although they are as vital as ever. Instead of 
regaining self-sufficiency by changing occupations and practicing these 
skills, most workers remain totally dependent on large corporate insti- 
tutions and, in times of economic hardship, see no other alternative to 
‘ collecting unemployment checks and accepting passively that the situ- 
ation is beyond their control. 

If the consequences of corporate power are harmful in the industri- 
alized countries, they are altogether disastrous in the Third World. In 
those countries, where legal restrictions are often nonexistent or im- 
possible to enforce, the exploitation of people and of their land has 
reached extreme proportions. With the help of skillful manipulation of 
the media, emphasizing the “scientific” nature of their enterprises, and 
often with full support from the U.S. government, multinational cor- 
porations ruthlessly extract the Third World’s natural resources. To do 
so, they often use polluting and socially disruptive technologies, thus 
causing environmental disaster and political chaos. They abuse the soil 
and wilderness resources of Third World countries to produce profit- 
able cash crops for export instead of food for the local population, and 
promote unhealthy patterns of consumption, including the sale of 
highly dangerous products that have been outlawed in the United 
States. The numerous horror stories of corporate behavior in the Third 
World which have emerged in recent years show convincingly that re- 
spect for people, for nature, and for life are not part of the corporate 
' mentality. On the contrary, large-scale corporate crime is today. the 
most widespread and least prosecuted criminal activity. 

Many of the large corporations are now obsolete institutions that 
lock up capital, management, and resources but are unable to adapt 
their functioning to changing needs. A well-known example is the au- 
tomobile industry, which is unable to adjust to the fact that the global 
limitations of energy and resources will force us to drastically restruc- 
ture our transportation system, shifting to mass transit and to smaller, 


a 222 


THE IMPASSE OF ECONOMICS 


more efficient, and more durable cars. Similarly, the utility companies 
require ever expanding demands for electricity to justify their corporate 
growth, and have thus embarked on a vigorous campaign for nuclear 
power, rather than promoting the small-scale, decentralized solar tech- 
nology which alone can provide the environment conducive to our sur- 
vival. 

Although these corporate giants are often close to bankruptcy, they 
still have the political power to persuade government to bail them out 
with taxpayers’ money. Their argument is, invariably, that their efforts 
are motivated by the preservation of jobs, although it has been clearly 
shown that small-scale, labor-intensive enterprises create more jobs and 
generate much lower social and environmental costs.” We will always 
need some large-scale operations, but many of the giant corporations, 
dependent on energy- and resource-intensive means of production to 
provide marginally useful goods, must either be fundamentally trans- 
formed or pass from the scene. They will then release the capital, re- 
sources, and human ingenuity that can build a sustainable economy 
and develop alternative technologies. 

The question of scale—which Schumacher pioneered with the slo- 
gan “Small is beautiful’”—will play a crucial role in the reassessment of 
our economic system and our technology. The universal obsession with 
growth has been accompanied by.an idolatry of gigantism, of “the big- 
ness of things,” as Theodore Roszak has called it. Size, of course, is 
relative, and small structures are not always better than big ones. In 
our modern world we need both, and our task will be to achieve a bal- 
ance between the two. Growth will have to be qualified and the notion 
of scale will play a crucial role in the restructuring of our society. The 
qualification of growth and the integration of the notion of scale into 
economic thought will cause a profound revision of the basic concep- 
tual framework of economics. Many economic patterns that are now 
tacitly assumed to be inevitable will have to be changed; all economic 
activity will have to be studied within the context of the global ecosys- 
tem; most concepts used in current economic theory will have to be 
expanded, modified, or abandoned. 

Economists tend to freeze the economy arbitrarily in its current in- 
stitutional structure instead of seeing it as an evolving system that gen- 
erates continually changing patterns. To grasp this dynamic evolution 
of the economy is extremely important, because it shows that strategies 
which are acceptable at one stage may become totally inappropriate at 
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another. Many of our present problems come from the fact that we 
have often overshot the mark in our technological enterprises and eco- 
nomic planning. As Hazel Henderson likes to say, we have reached a 
point where “nothing fails like success.” Our economic and institu- 
tional structures are dinosaurs, unable to adapt to environmental 
changes and therefore bound to die out. 

Today’s world economy is based on past configurations of power, 
perpetuating class structures and unequal distribution of wealth within 
national economies, as well as exploitation of Third World countries 
by rich industrialized nations. These social realities are largely ignored 
by economists, who tend to avoid moral issues and accept the current 
distribution of wealth as given and unchangeable. In most Western 
countries economic wealth is highly concentrated and tightly con- 
trolled by a small number of people who belong to the “corporate 
class” and derive their income largely from ownership.™ In the United 
States, 76 percent of all corporate securities are owned by 1 percent of 
the stockholders while, at the bottom, 50 percent of the people own 
only 8 percent of the nation’s wealth.” Paul Samuelson illustrates this 
skewed distribution of wealth in his well-known textbook Economics 
with a graphic analogy: “If we made today an income pyramid out of a 
child’s blocks, with each layer portraying $1,000 of income, the peak 
would be far higher than the Eiffel Tower, but almost all of us would 
be within a yard of the ground.”© This social inequality is not an acci- 
dent but is built into the very structure of our economie system and is 
perpetuated by our emphasis on capital-intensive technologies. The ne- 
cessity of continuing exploitation for the growth of the American 
economy was pointed out quite bluntly by the Wall Street Journal in 
an editorial on: “Growth and Ethics,” which insisted that the United 
States would have to choose between growth and greater equality, 
since the maintenance of inequality was necessary to create capital.°” 

The grossly unequal distribution of wealth and income within indus- 
trialized countries is paralleled by similar patterns of maldistribution 
between developed countries and the Third World. Programs of eco- 
nomic and technological aid to Third World countries are often used 
by multinational corporations to exploit those countries’ labor and nat- 
ural resources and to fill the pockets of a small and corrupt elite. As the 
cynical saying goes, “Economic aid is taking money from the poor 
people in rich countries and giving it to the rich people in poor coun- 
tries.” The result of these practices is the perpetuation of an “equilib- 
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rium of poverty” in the Third World, with life near the whe level of 
subsistence. : 

The avoidance of social issues in current economic theory is closely 
related to the striking inability of economists to adopt an ecological 
perspective. The debate between ecologists and economists has now 
been going on for two decades and has shown very clearly that the 
main body of contemporary economic thought is inherently antieco- 
logical. Economists neglect social and ecological interdependence, 
treating all goods equally without considering the many ways in which 
these goods are related to the rest of the world—whether they are 
human-made or naturally occurring, renewable or nonrenewable, and 
so on. Ten dollars’ worth of coal equals ten dollars’ worth of bread, 
transportation, shoes, or education. The only criterion for determining 
the relative value of these goods and services is their monetary market 
value: all values are reduced to the single criterion of private profit- 
making. 

Since the conceptual framework of economics is ill suited to account 
for the social and environmental costs generated by all economic activ- 
ity, economists have tended to ignore these costs, labeling them “‘ex- 
ternal” variables that do not fit into their theoretical models. And since 
~ most economists are employed by private interest groups to prepare 
cost/benefit analyses that are usually heavily biased in favor of their 
employers’ projects, there are very few data on even the easily quantifi- 
able “externalities.” Corporate economists not only treat the air, 
water, and various reservoirs of the ecosystem as free commodities, but 
also the delicate web of social relations, which is severely affected by - 
continuing economic expansion. Private profits are being made increas- 

ingly at public costs in the deterioration of the environment and the 
general quality of life. As Henderson writes, “They tell us about the 
sparkling dishes and clothes, but forget to mention the loss of those 
sparkling rivers and lakes.””° 

Economists’ inability to see economic activities within their ecologi- 
cal context prevents them from understanding some of the most signif- 
icant economic problems of our time, foremost among them the tena- 
cious persistence of inflation and unemployment. There is no single 
cause of inflation, but several major sources can be identified, and most 
economists fail to understand inflation because all these sources in- 
volve variables that have been excluded from current economic 
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models. Economists often do not take into account the fact that 
wealth is based on natural resources and energy, though this is increas- 
ingly hard to ignore. As the resource base declines, raw materials and 
energy must be extracted from éver more degraded and inaccessible 
reservoirs, and thus more and more capital is needed for the extraction 
process. As a consequence, the inevitable decline of natural resources, 
following the well-known bell-shaped curves, is accompanied by an 
unremitting exponential climb of the price of resources and energy, 
and this becomes one of the main driving forces of inflation. 

The excessive energy- and resource-dependence of our economy is 
reflected in the fact that it is capital-intensive rather than labor-inten- 
sive. Capital represents a potential for work, extracted from past ex- 
ploitation of natural resources. As these resources diminish, capital it- 
self is becoming a very scarce resource. In spite of this, and because of 
a narrow notion of productivity, there is a strong tendency to substi- 
tute capital for labor, in both capitalist and Marxist economies. The 
business community lobbies incessantly for tax credits for capital in- 
vestments, many of which reduce employment through automation by 
means of such highly complex technologies as automated check-out 
lines in supermarkets, and electronic funds transfer systems in banks. 
Both capital and labor produce wealth, but a capital-intensive econ- 
omy is also resource- and energy-intensive, and: thus highly inflation- 
ary. 

A striking example of such a capital-intensive enterprise is the 
American system of agriculture, which exerts its inflationary impact on 
the economy at many levels. Production is achieved with the help of 
energy-intensive machines and irrigation systems, and by means of 
heavy doses of oil-based pesticides and fertilizers. These methods not 
only destroy the organic balance in the soil and produce poisonous 
chemical substances in our food, but are also yielding ever diminishing 
returns and thus making farmers prime victims of inflation. The food 
industry then turns the agricultural products into overprocessed, over- 
packaged, and overadvertised food, transported across the country to 
be sold in large supermarkets, all of which requires excessive consump- 
tion of energy and thus fuels inflation. 

The same is true for animal farming, which is heavily promoted by 
the petrochemical industry, since it takes about ten times more fossil- 
fuel energy to produce a unit of animal protein than a unit of plant 
protein. Most of the grain grown in the United States is not consumed 
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by humans but is fed to livestock which is then eaten by people. As a 
result, most Americans suffer from an unbalanced diet that often leads 
to obesity and illness, thus contributing to inflation in health care. 
Similar patterns can be observed throughout our economic system. Ex- 
cessive investment in capital, energy, and natural resources taxes the 
environment, affects our health, and is a major cause of inflation. 


Conventional economic wisdom holds that’ there is a free market 
which naturally stays in balance. Inflation and unemployment are seen 
as interdependent temporary aberrations of the equilibrium state, one 
being the trade-off of the other. In today’s reality, however, with econ- 
omies dominated by huge institutions and interest groups, equilibrium 
models of this kind are no longer valid. The presumed trade-off be- 
tween inflation and unemployment—expressed mathematically by the 
so-called Phillips curve—is an abstract and utterly unrealistic concept. 
Inflation and unemployment combined, known as “‘stagflation,” have 
become a structural feature of all industrial societies committed to un- 
differentiated growth. Excessive dependence on energy and natural re- 
sources, and excessive investment in capital rather than labor, are not 
only highly inflationary but also bring massive unemployment. In fact, 
unemployment has become such an intrinsic feature of our economy 
that government economists now speak of “full employment” when 
more than 5 percent of the labor force is out of work. 

The second major cause of inflation is the ever increasing social 
costs engendered by undifferentiated growth. In their attempts to 
maximize their profits, individuals, companies, and institutions try to 
“externalize” all social and environmental costs; they try to exclude 
them from their own balance sheets and to push them onto each other, 
passing them on around the system, to the environment and to future 
generations. Gradually these costs accumulate and manifest them- 
selves as the costs of litigation, crime control, bureaucratic coordina- 
tion, federal regulation, consumer protection, health care, and so on. 
None of these activities adds anything to real production; all of them 
contribute significantly to inflation. 

Instead of incorporating such crucial social and environmental vari- 
ables into their theories, economists tend to work with elegant but un- 
realistic equilibrium models, most of them based on the classical idea 
of free markets, where buyers and sellers meet each other with equal 
power and information. In most industrial societies large corporations 
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control the supply of goods, create artificial demands through advertis- 
ing, and have a decisive influence on national policies. An extreme ex- 
ample is the oil companies, which shape the energy policy of the 
United States to such an extent that the crucial decisions are not made 
in the national interest but rather in the interest of the dominant cor- 
porations. This corporate interest, of course, has nothing to do with 
the welfare of American citizens but is exclusively concerned with cor- 
porate profits. John Sweringen, chief executive officer of Standard Oil 
of Indiana, made this quite clear in a recent interview. “We're not in 
the energy business,” he said. “We're in the business of trying to use 
the assets. entrusted to us by our shareholders to give them the best re- 
turn on the money they’ve invested in the company.””! Corporate 
giants like Standard Oil now have the power to determine, to a large 
extent, not only the national energy policy, but also our systems of 
transportation, agriculture, health care, and many other aspects of our 
social and economic life. Free markets, balanced by supply and de- 
mand, have long disappeared; they exist only in our economics text- 
books. Equally outdated in our global economy is the Keynesian idea 
that fluctuating business cycles can be ironed out by using appropriate 
national policies. Yet today’s economists still apply the traditional 
Keynesian tools to inflate or deflate the economy and thereby create 
short-term oscillations that obscure ecological and social realities. 


To deal with economic phenomena from an ecological perspective, 
economists will need to revise their basic concepts in a drastic way. 
Since most of these concepts were narrowly defined and have been 
used without their social and ecological context, they are no longer ap- 
propriate to map economic activities in our fundamentally interdepen- 
dent world. The gross national product, for example, is supposed to 
measure a nation’s wealth, but all economic activities associated with 
monetary values are added up indiscriminately for the GNP while all 
nonmonetary aspects of the economy are ignored. Social costs, like 
those of accidents, litigation, and health care, are added as positive 
contributions to the GNP; education is still often treated as an expen- 
diture rather than an investment, whereas work done in households 
and goods produced by such work are not counted. Although the inad- 
equacy of such a method of accounting is now widely recognized, there 
has been no serious effort to redefine the GNP as an effective measure 
of production and wealth. 
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Similarly, the concepts of “efficiency,” “productivity,” and “profit” 
are used in such a narrow context that they have become quite arbi- 
trary. Corporate efficiency is measured in terms of corporate profits, 
but with these profits being made increasingly at public cost, we have 
to ask “efficient for whom?” When economists talk about efficiency, 
do they mean efficiency at the individual level, at the level of the cor- 
poration, at the social level, or at the level of the ecosystem? A striking 
example of a highly biased use of the notion of efficiency is that of util- 
ity companies, which have been trying to persuade us that nuclear 
power is our most efficient source of energy, completely disregarding 
the tremendous social and environmental costs that arise from the 
handling of radioactive material. Such-a skewed use of “efficiency” is 
typical of the energy industry, which has misinformed us not only 
about social and environmental costs but also about the political reali- 
ties behind the cost of energy. Having obtained heavy subsidies for 
conventional energy technology through their political power, the util- 
ity companies then turned around and declared that solar energy was 
inefficient because it could not compete with other energy sources in 
the “free” market. 

Examples of this kind abound. The American system of farming, 
highly mechanized and petroleum-subsidized, is now the most inefh- 
cient in the world when measured in terms of the amount of energy 
used for a given output of calories; yet agribusiness, which is largely 
owned by the petrochemical industry, makes huge profits. In fact the 
whole American industrial system, with its huge use of the planet’s re- 
sources for a tiny percentage of its population, must be seen as highly 
inefficient from a global ecological point of view. 

Closely related to “efficiency” is the concept of “productivity,” 
which has been similarly distorted. Productivity is usually defined as 
the output per employee per working hour. To increase this quantity, 
manufacturers tend to automate and mechanize the production pro- 
cess as much as possible. However, in doing so they increase the num- 
ber of unemployed workers and lower their productivity to zero by add- 
ing them to the welfare rolls. 

Together with the redefinition of “efficiency” and “productivity” 
we shall need a thorough revision of the concept of “profit.” Private 
profits are now too often reaped at the expense of social or environ- 
mental exploitation. These costs must be fully taken into account, so 
that the notion of profit becomes associated with the creation of real 
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wealth. Many of the goods produced and sold “profitably” today will 
then be recognized as wasteful and will be priced out of the market. 
One of the reasons why the concept of “profit” has become so dis- 
torted is the artificial division of the economy into private and public 
sectors, which has led economists to ignore the link between private 
profits and public costs. The relative roles of the private and public 
sectors in providing goods and services are now being increasingly 
questioned, as more and more people ask themselves why we should 
accept the “need” for multimillion-dollar industries devoted to pet 
foods, cosmetics, drugs, and all kinds of energy-wasting gadgets, when 
we are told at the same time that we cannot “afford” adequate sanitary 
services, fire protection, or public transport systems in our cities. 


The remapping of the economy is not merely an intellectual task 
but will involve profound changes in our value system. The idea of 
wealth itself, which is central to economics, is inextricably linked to 
human expectations, values, and life styles. To define wealth within an 
ecological framework will mean to transcend its present connotations 
of material accumulation and give it the broader sense of human en- 
richment. Such a notion of wealth, together with “profit” and other 
related concepts, will not be amenable to rigorous quantification, and 
thus economists will no longer be able to deal with values exclusively 
in monetary terms. In fact, our current economic problems make it 
quite evident that money alone no longer provides an adequate track- , 
ing system. 

An important aspect of the necessary revision of our value system 
will be the redefinition of “work.””? In our society work is identified 
with a job; it is done for an employer and for money; unpaid activities 
do not count as work. For example, the work performed by women and 
men in households is not assigned any economic value; yet this work 
equals, in monetary terms, two-thirds of the total amount of wages and 
salaries paid by all the corporations in the United States.’* On the 
other hand, work in paid jobs is no longer available for many who want 
it. Being unemployed carries a social stigma; people lose status and re- 
spect in their own and others’ eyes because they are unable to get 
work. . 

At the same time, those who do have jobs very often have to per- 
form work in which they cannot take any pride, work that leaves them 
profoundly alienated and dissatisfied. As Marx clearly recognized, this 
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alienation comes from the fact that workers do not own the means of 
production, have no say about the use to which their work is put, and 
cannot identify in any meaningful way with the production process. 
The modern industrial worker no longer feels responsible for his work 
nor takes pride in it. The result is products that show less and less craft, 
artistic quality, or taste. Thus work has become profoundly degraded; 
from the worker’s point of view, its only purpose is to earn a living, 
while the employer’s exclusive aim is to increase profits. 

Lack of responsibility and pride, together with the overriding profit 
motive, have resulted in a situation where most of the work carried out 
today is wasteful and unjustified. As Theodore Roszak has forcefully 
stated: 


Work that produces unnecessary consumer junk or weapons of war is 
wrong and wasteful. Work that is built upon false needs or unbecoming 
appetites is wrong and wasteful. Work that deceives or manipulates, 
that exploits or degrades is wrong and wasteful. Work that wounds the 
environment or makes the world ugly is wrong and wasteful. There is no 
way to redeem such work by enriching it or restructuring it, by socializ- 
ing it or nationalizing it, by making it “small” or decentralized or demo- 
cratic. 


This state of affairs is in sharp contrast to traditional societies in which 
ordinary women and men were engaged in a wide variety of activi- 
ties—farming, fishing, hunting, weaving, making clothes, building, 
making pottery and tools, cooking, healing—all of them useful, skilled 
and dignified work. In our society most people are unsatisfied by their 
work and see recreation as the main focus of their lives. Thus work has 
become opposed to leisure, and the latter is served by a huge industry 
featuring resource- and energy-intensive gadgets—computer games, 
speedboats, and snowmobiles—and exhorting people to ever more 
wasteful consumption. 

As far as the status of different kinds of work is concerned, there is 
an interesting hierarchy in our culture. Work with the lowest status 
tends to be that work which is most “entropic,” i.e., where the tangi- 
ble evidence of the effort is most easily destroyed. This is work that has 
to be done over and over again without leaving a lasting impact— 


* Entropy is a measure of disorder; see Chapter 2, p. 73. 
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cooking meals which are immediately eaten, sweeping factory floors 
which will soon be dirty again, cutting hedges and lawns which keep 
growing. In our society, as in all industrial cultures, jobs that involve 
highly entropic work—housework, services, agriculture—are given the 
lowest value and receive the lowest pay, although they are essential to 
our daily existence.”° These jobs are generally delegated to minority 
groups and to women. High-status jobs involve work that creates some- 
thing lasting—skyscrapers, supersonic planes, space rockets, nuclear 
warheads, and all the other products of high technology. High status is 
also granted to all administrative work connected with high technol- 
ogy, however dull it may be. 

This hierarchy of work is exactly opposite in spiritual traditions. 
There high-entropy work is highly valued and plays a significant role in 
the daily ritual of spiritual practice. Buddhist monks consider cooking, 
gardening, or housecleaning part of their meditative activities, and 
Christian monks and nuns have a long tradition of agriculture, nurs- 
ing, and other services. It seems that the high spiritual value accorded 
to entropic work in those traditions comes from a profound ecological 
awareness. Doing work that has to be done over and over again helps 
us recognize the natural cycles of growth and decay, of birth and 
death, and thus become aware of the dynamic order of the universe. 
“Ordinary” work, as the root meaning of the term indicates, is work 
that is in harmony ae the order we perceive in the natural environ- 
ment. 

Such ecological awareness has been lost in our culture, where the 
highest value has been associated with work that creates something 
“extraordinary,” something out of the natural order. Not surprisingly, 
most of this highly valued work is now generating technologies and in- 
stitutions which are extremely harmful to the natural and social en- 
vironment. What we need, therefore, is to revise the concept and prac- 
tice of work in such a way that it becomes meaningful and fulfilling for 
the individual worker, useful for society, and part of the harmonious 
order of the ecosystem. To reorganize and practice our work in this 
way will allow us to recapture its spiritual essence. 


The inevitable revision of our basic economic concepts and theories 
will be so radical that the question arises whether economics itself, as a 
social science, will survive it. Indeed, several critics have predicted the 
end of economics. I believe that the most useful approach would be 
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not to abandon economics as such, but to regard the framework of 
current economic thought, so deeply rooted in the Cartesian para- 
digm, as a scientific model that has become outdated. It may well con- 
tinue to be useful for limited microeconomic analyses, but will cer- 
tainly need to be modified and expanded. The new theory, or set of 
models, is likely to involve a systems approach that will integrate biol- 
ogy, psychology, political philosophy, and several other branches of 
human knowledge, together with economics, into a broad ecological 
framework. The outlines of such a framework are already being shaped 
by numerous men and women who refuse to be labeled economists or 
be associated with any single conventional, narrowly defined academic 
discipline.”’ Their approach is still scientific, but goes far beyond the 
Cartesian-Newtonian image of science. Its empirical basis includes not 
only ecological data, social and political facts, and psychological phe- 
nomena, but also a clear reference to cultural values. From this basis 
such scientists will be able to build realistic and reliable models of eco- 
nomic phenomena. 

Explicit reference to human attitudes, values, and life styles in fu- 
ture economic thought will make this new science profoundly human- 
istic. It will deal with human aspirations and potentialities, and will 
integrate them into the underlying matrix of the global ecosystem. 
Such an approach will transcend by far anything attempted in today’s 
sciences; in its ultimate nature it will be scientific and spiritual at the 
same time. 
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The mechanistic Cartesian world view has had a powerful influence on 
all our sciences and on the general Western way of thinking. The 
method of reducing complex phenomena to basic building blocks, and 
of looking for the mechanisms through which these interact, has be- 
come so deeply ingrained in our culture that it has often been identi- 
fied with the scientific method. Views, concepts, or ideas that did not 
fit into the framework of classical science were not taken seriously and 
were generally disdained, if not ridiculed. As a consequence of this 
overwhelming emphasis on reductionist science our culture has be- 
come progressively fragmented and has developed technologies, insti- 
tutions, and life styles that are profoundly unhealthy. 

That a fragmented world view should also be unhealthy is not sur- 
prising in view of the close connection between “health” and “whole.” 
Both these words, as well as “hale,” “heal,” and “holy,” derive from 
the Old English root word hal, which means sound, whole, and 
healthy. Indeed, our experience of feeling healthy involves the feeling 
of physical, psychological and spiritual integrity, of a sense of balance 
among the various components of the organism and between the orga- 
nism and its environment. This sense of integrity and balance has been 
lost in our culture. The fragmented, mechanistic world view that has 
become all-pervasive, and the one-sided, sensate and “‘yang-oriented” 
value system that is the basis of this world view, have led to a profound 
cultural imbalance and have generated numerous symptoms of ill 
health. 
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Excessive technological growth has created an environment in 
which life has become physically and mentally unhealthy. Polluted air, 
irritating noise, trafic congestion, chemical contaminants, radiation 
hazards, and many other sources of physical and psychological stress 
have become part of everyday life for most of us. These manifold 
health hazards are not just incidental byproducts of technological 
progress; they are integral features of an economic system obsessed 
with growth and expansion, continuing to intensify its high technology 
in an attempt to increase productivity. 

In addition to the health hazards we can see, hear, and smell there 
are other threats to our well-being which may be far more dangerous 
because they will affect us on a much larger scale, both in space and in 
time. Human technology is severely disrupting and upsetting the eco- 
logical processes that sustain our natural environment and are the very 
basis of our existence. One of the most serious threats, almost totally 
ignored until recently, is the poisoning of water and air by toxic chemi- 
cal wastes. 

The American public became acutely aware of the hazards of chemi- 
cal waste several years ago, when the tragedy of Love Canal was te- 
ported in front-page stories. Love Canal was an abandoned trench in a 
residential area of Niagara Falls, New York, that was used for many 
years as a dumpsite for toxic chemical wastes. These chemical poisons 
polluted surrounding bodies of water, filtered into adjacent back yards, 
and generated toxic fumes, causing high rates of birth defects, liver and 
kidney damage, respiratory ailments, and various forms of cancer 
among the residents of the area. Eventually an emergency was declared 
by the State of New York and the area was evacuated. 

The story of Love Canal was first pieced together by Michael 
Brown, a reporter for the Niagara Gazette, who then went on to in- 
spect similar hazardous-waste dumps throughout the United States.! 
Brown’s extensive investigations have made it clear that Love Canal 
was only the first of many similar tragedies that are bound to unfold 
during the coming years and will seriously affect the health of millions 
of Americans. The U.S. Environmental Protection Agency estimated 
in 1979 that there are more than 50,000 known sites where hazardous 
materials are stored or buried, and less than 7 percent has received 
proper disposal.” 

These enormous amounts of hazardous chemical waste are a result 
of the combined effects of technological and economic growth. Ob- 
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sessed with expansion, increasing profits, and raising “productivity,” 
the United States and other industrial countries have developed socie- 
ties of competitive consumers who have been induced to buy, use, and 
throw away ever increasing quantities of products of marginal utility. 
To produce these goods—food additives, synthetic fibers, plastics, 
drugs, and pesticides, for example—tesource-intensive technologies 
were developed, many of them heavily dependent on complex chemi- 
cals; and as production and consumption increased, so did the chemi- 
cal wastes that are inevitable byproducts of these manufacturing pro- 
cesses. The United States produces a thousand new chemical 
compounds a year, many of them more complex than their predeces- 
sors and more alien to the human organism, while the amount of an- 
nual hazardous waste has increased from ten to thirty-five million tons 
over the past decade. 

As production and consumption accelerated at this hectic pace, 
technologies appropriate for dealing with the unwanted byproducts 
were not developed. The reason for this negligence was simple: while 
the wasteful production of consumer goods was highly profitable for 
the manufacturers, the proper treatment and recycling of the residues 
was not. For many decades the chemical industry dumped its wastes 
into the ground without adequate safeguards, and this irresponsible 
practice has now resulted in thousands of dangerous chemical dump- 
sites, “toxic time bombs” that are likely to become one of the most se- 
rious environmental threats of the 1980s. 

Faced with the grim consequences of its methods of production, the 
chemical industry has shown the typical corporate response. As Brown 
shows in case after case, the chemical companies have tried to conceal 
the dangers of their manufacturing processes and of the resulting 
chemical wastes; they have also covered up accidents and pressured 
politicians to avoid full inquiry. But thanks in part to the tragedy of 
Love Canal, public awareness has increased dramatically. While man- 
ufacturers proclaim in slick advertising campaigns that life would be 
impossible without chemicals, more and more people are realizing that 
the chemical industry has become life-destroying instead of life-sus- 
taining. We can hope that public opinion will exert increasing pressure 
on the industry to develop proper technologies for treating and recy- 
cling waste products, as is already being done in several European 
countries. In the long run the problems generated by chemical waste 
will become manageable only if we can minimize the production of 
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hazardous substances, which will involve radical changes in our atti- 
tudes as producers and consumers. 

Our excessive consumption and our strong emphasis on high tech- 
nology not only create massive quantities of waste but also require 
huge amounts of energy. Nonrenewable energy, derived from fossil 
fuels, powers most of our production processes, and with the decline of 
these natural resources energy itself has become a scarceand expensive 
resource. In their attempts to maintain, and even increase, their cur- 
rent levels of production, the world’s industrialized countries have 
ferociously exploited the available resources of fossil fuels. These pro- 
cesses of energy production have the potential to cause unprecedented 
ecological disturbances and human suffering. 

Exorbitant use of petroleum has.led to heavy tanker traffic with fre- 
quent collisions, in which huge amounts of oil are spilled into the seas. 
These oil spills have not only polluted the most beautiful shores and 
beaches of Europe, but are also seriously disrupting the marine food 
cycles and thus creating ecological hazards that are still poorly under- 
stood. The generation of electricity from coal is even more hazardous 
and more polluting than energy production from oil. Underground 
mining causes severe damage to miners’ health, and strip mining cte- 
ates conspicuous environmental consequences, since the mines are 
generally abandoned once the coal is exhausted, with huge areas of 
land left devastated. The worst damage of all, both to the environment 
and to human health, comes from the burning of coal. Coal-burning 
plants emit vast quantities of smoke, ash, gases, and various organic 
compounds, many of which are known to be toxic or carcinogenic. The 
most dangerous of the gases is sulfur dioxide, which can severely im- 
pair the lungs. Another pollutant released in the burning of coal is ni- 
trogen oxide, which is also the main ingredient in air pollution from 
automobiles. A single coal-burning plant can emit as much nitrogen 
oxide as several hundred thousand cars. 

The sulfur and nitrogen oxides emanating from coal-fired plants not 
only are hazardous to the health of people living in the plant’s vicinity 
but also generate one of the most insidious and completely invisible 
forms of air pollution, acid rain.’ The gases thrown up by power plants 
mix with the oxygen and water vapor in the air and, through a series of 
chemical reactions, turn into sulfuric and nitric acids. These acids are 
then carried by the wind until they collect at various atmospheric gath- 
ering points and are washed down to the earth as acid rain or snow. 
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Eastern New England, eastern Canada, and southern Scandinavia are 
heavily affected by this type of pollution. When acid rain falls on lakes it 
kills fish, insects, plants, and other forms of life; eventually the lakes die 
completely from acidity they can no longer neutralize. Thousands of lakes 
in Canada and Scandinavia are dead or dying already; entire fabrics 
of life that took thousands of years to evolve are rapidly disappearing. 

At the heart of the problem, as usual, lies ecological shortsighted- 
ness and corporate greed. Technologies to reduce the pollutants that 
cause acid rain have already been developed, but the corporations that 
own the coal plants are vigorously opposed to environmental regula- 
tion, and they have the political power to prevent stringent controls. 
Thus American utility companies have forced the Environmental Pro- 
tection Agency to relax emission standards for the old coal-fired plants 
in the Midwest, which continue to send vast amounts of pollutants 
downwind and are expected to be the source of 80 percent of U.S. sul- 
fur emissions by 1990. These actions are based on the same irresponsi- 
ble attitudes that bring the hazards of chemical waste. Rather than 
neutralizing their polluting waste products, the industries simply 
dump them somewhere else, without caring that in a finite ecosystem 
there is no such place as “somewhere else.” 


During the 1970s the world became acutely aware of a global short- 
age of fossil fuels, and with the inevitable decline of these conventional 
sources of energy in sight, the leading industrialized countries em- 
barked on a vigorous campaign for nuclear power as an alternative en- 
ergy source. The debate about how to solve the energy crisis usually 
focuses on the costs and risks of nuclear power, as compared to those 
of energy production from petroleum, coal, and oil shale. The argu- 
ments advanced by government and corporate economists, and by other 
representatives of the energy industry, are usually heavily biased in two 
ways. Solar energy—the only energy source that is abundant, renewable, 
stablein priceand environmentally benign—issaid tobe “uneconomical” 
or “not yet feasible,” in spite of considerable evidence to the 
contrary,’ and the need for more energy is assumed unquestioningly. 

Any realistic discussion of the “energy crisis” has to start from a 
broader perspective than this, one that takes into account the roots of 
the present shortage of energy and their connections to the other criti- 
cal problems facing us today. Such a perspective makes apparent what 
may at first sound paradoxical: What we need, to overcome the energy 
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crisis, is not more energy but less. Our ever increasing energy needs re- 
flect the general expansion of our economic and technological systems; 
they are caused by the patterns of undifferentiated growth that deplete 
our natural resources and contribute significantly to our multiple 
symptoms of individual and social illness. Energy, then, is a significant 
parameter of social and ecological balance. In our present, highly un- 
balanced state, more of it would not solve our problems but would 
make them worse. It would not only accelerate the depletion of our 
minerals and metals, forests and fish, but would also mean more pollu- 
tion, more chemical poisoning, more social injustice, more cancer, 
more crime. What we need to overcome our multifaceted crisis is not 
more energy but a profound change of values, attitudes, and life styles. 

Once these basic facts are perceived, it becomes evident that the use 
of nuclear power as an energy source is sheer folly. It surpasses the 
ecological impact of large-scale energy production from coal, which is 
already devastating, by several orders of magnitude, threatening not 
only to poison our natural environment for thousands of years but even 
to extinguish the entire human species. Nuclear power represents the 
most extreme case of a technology that has got out of hand, propelled 
by an obsession with self-assertion and control that has reached highly 
pathological levels. 

In describing nuclear power in such terms, I am referring to both 
nuclear weapons and reactors. It is an-intrinsic property of nuclear 
technology that these two applications cannot be separated. The term 
“nuclear power” itself has two linked meanings. “Power” has not only 
the technical meaning of “‘source of energy,” but also the more general 
meaning of “possession of control or influence over others.”’ In the 
case of nuclear power, these two kinds of power are inseparably con- 
nected, and both of them represent today the greatest threat to our sur- 
vival and well-being. 

Over the past two decades the U.S. Defense Department and the 
military industry have succeeded in creating a series of public hysterias 
about national defense in order to be granted regular increases in mili- 
tary spending. To do so military analysts have perpetuated the myth of 
an arms race in which the Russians are ahead of the United States. In 
reality the United States has been leading the Soviet Union in this in- 
sane competition ever since it began. Daniel Ellsberg has shown con- ' 
vincingly, by making available classified information, that the Ameri- 
can military knew it was vastly superior to the Russians in strategic 
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nuclear weapons throughout the 1¢50s and early 1960s.” American 
plans, based on this superiority, contemplated first use of nuclear 
weapons—in other words, initiating a nuclear war—and several 
American presidents made explicit nuclear threats, all of which were 
kept secret from the public. 

In the meantime the Soviet Union has also built up a massive nu- 
clear force, and today the Pentagon is again trying to brainwash the 
American people into believing that the Russians are ahead. Actually 
there is now a balance of power; equivalence in armament is a fair de- 
scription of the current situation. The reason why the Pentagon is 
again distorting the truth is that it wants the American military to re- 
gain the kind of superiority it had from 1945 to about 1965, which 
would enable the United States to make the kinds of nuclear threats it 
was making then. 

Officially the American nuclear policy is one of deterrence, but a 
closer look at the present American nuclear arsenal and at the new 
weapons being designed shows clearly that the Pentagon’s current 
plans are not aimed at deterrence at all. Their only purpose is a nuclear 
first strike against the Soviet Union. To get an idea of the American 
force of deterrence it is sufficient to consider the nuclear submarines. 
In the words of President Jimmy Carter, “Just one of our relatively in- 
vulnerable Poseidon submarines—less than two percent of our total 
nuclear force of submarines, aircraft, and landbased missiles—carries 
enough warheads to destroy every large and medium-sized city in the 
Soviet Union. Our deterrent is overwhelming.”® Twenty to thirty of 
these submarines are always at sea, where they are virtually invulner- 
able. Even if the Soviet Union sends its entire nuclear force against the 
United States, it cannot destroy a single American submarine; and 
each submarine can threaten every one of its cities. Thus the United 
States at all times has the power to destroy every Russian city twenty to 
thirty times over. Seen against this background, the current increase in 
armament clearly has nothing to do with deterrence. 

What American military designers are now developing are high-pre- 
‘cision weapons, such as the new cruise and MX missiles, which can 
strike their targets from a distance of 6,000 miles with highest accu- 
racy. The purpose of these weapons is to destroy an enemy missile in 
its silo before it is fired; in other words, these weapons are to be used in 
a nuclear first strike. Since it would make no sense to aim laser-guided 
missiles at empty silos, they cannot be regarded as defensive weapons; 
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they are clearly weapons of aggression. One of the most detailed stud- 
ies of the nuclear arms race which comes to that conclusion has been 
published by Robert Aldridge, an aeronautical engineer who formerly 
worked for the Lockheed corporation, America’s largest producer, of 
weapons.’ For sixteen years Aldridge helped to design every subma- 
rine-launched ballistic missile bought by the U.S. Navy, but he quit 
Lockheed in 1973 when he became aware of a profound shift in 
American nuclear policy, a shift from retaliation to first strike. As an 
engineer he could see a clear discrepancy between the announced pur- 
poses of the programs he was working on and their intrinsic design. 
Since then Aldridge has found that the trend he detected has contin- 
ued and accelerated. His deep concern about American military policy 
led him to write his detailed report, which ends with these words: 


I must reluctantly conclude from the evidence that the United States is 
ahead now and is rapidly approaching a first-strike capability—which it 
should start deploying by the mid-1980s. The Soviet Union, mean- 
while, seems to be struggling for a second best. There is no available 
evidence that the U.S.S.R. has the combined missile lethality, anti-sub- 
marine warfare potential, ballistic missile defense, or space warfare tech- 
nology to attain a disabling first-strike before the end of this century, if 
then. . 


This study, like Ellsberg’s, shows clearly that the military’s new weap- 
ons, contrary to what the Pentagon would make us believe, no longer 
increase American national security. On the contrary, the likelihood of 
nuclear war becomes greater with every weapon that is added. 

In 1960-61, according to Ellsberg, there were American plans for a 
nuclear first strike against the Soviet Union in case of any direct mili- 
tary confrontation with the Russians anywhere in the world. This was 
the only, and inevitable, American response to direct Russian involve- 
ment in some local conflict. We may be sure that such planning is still 
going on in the Pentagon. If it is, this means that in response to some 
local conflict in the Middle East, in Africa, or anywhere else in the 
world, the Defense Department intends to initiate an all-out nuclear 
war in which there would be half a billion dead after the first exchange. 
The entire war could be over in thirty to sixty minutes, and almost no 
living thing would survive its consequences. In other words, the Penta- 
gon is planning to extinguish the human species as well as most others. 
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This concept is known in the Defense Department as “‘mutually as- 
sured destruction”; its acronym, very appropriately, is MAD. 

The psychological background to this nuclear madness is an 
overemphasis on self-assertion, control and power, excessive competi- 
tion, and an obsession with “winning”—the typical traits of patriar- 
chal culture. The aggressive threats that have been made by men 
throughout human history are now being made with nuclear weapons, 
without recognition of the enormous difference in violence and de- 
structive potential. Nuclear weapons, then, are the most tragic case of 
people holding onto an old paradigm that has long lost its usefulness. 

Today the outbreak of a nuclear conflict depends no longer on the 
United States and the Soviet Union alone. American nuclear technol- 
ogy—and with it the raw materials to make nuclear bombs—is being 
exported all over the world. Only ten to twenty pounds of plutonium 
are required to make a bomb, and each nuclear reactor produces four 
hundred to five kundred pounds of plutonium annually, enough for 
twenty to fifty atomic bombs. Through plutonium, reactor technology 
and, weapons technology have become inseparably linked. 

Nuclear technology is now being promoted especially in the Third 
World. The aim of this promotion is not to satisfy the energy needs of 
Third World countries, but those of multinational corporations ex- 
tracting the natural resources from these countries as fast as they can. 
Politicians in Third World countries often welcome nuclear technol- 
ogy, however, because it gives them a chance to use it for building nu- 
clear weapons. Current American sales of reactor technology abroad 
guarantee that by the end of the century dozens of countries will pos- 
sess enough nuclear material to manufacture bombs of their own, and 
we can expect those countries not only to acquire the American tech- 
nology but also to copy the American patterns of behavior and use 
their nuclear power to make aggressive threats. 


The potential of global destruction through nuclear war is the great- 
est environmental threat of nuclear power. If we are unable to prevent 
nuclear. war, all other environmental concerns will become purely aca- 
demic. But even without a nuclear holocaust, the environmental im- 
pact of nuctear power far exceeds all other hazards of our technology. 
At the beginning of the so-called peaceful use of atomic energy, nu- 
clear power was advocated as cheap, clean, and safe. In the meantime 
we have become painfully aware that it is none of those. The construc- 
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tion and maintenance of nuclear power plants is becoming ever more 
expensive owing to the elaborate safety measures imposed on the nu- 
clear industry by public protest; nuclear accidents have threatened the 
health and safety of hundreds of thousands of people; and radioactive 
substances continually poison our environment. 

The health hazards of nuclear power are of an ecological nature and 
operate on an extremely large scale, both in space and in time. Nuclear 
power plants and military facilities release radioactive substances that 
contaminate the environment, thus affecting all living organisms, in- 
cluding humans. The effects are not immediate but gradual, and they 
are accumulating to more dangerous levels all the time. In the human 
organism these substances contaminate the internal environment with 
many medium- and long-term consequences. Cancer tends to develop 
after ten to forty years, and genetic diseases can appear in future gen- 
erations. 

Scientists and engineers very often do not fully grasp the dangers of 
nuclear power, partly because our science and technology have always 
had great difficulty dealing with ecological concepts. Another reason is 
the great complexity of nuclear technology. The people responsible for 
its development and applications—physicists, engineers, economists, 
politicians, and generals—are all used to a fragmented approach and 
each group concerns itself with narrowly defined problems. They often 
ignore how these problems interrelate and how they combine to pro- 
duce a total impact on the global ecosystem. Besides, most nuclear sci- 
entists and engineers suffer from a profound conflict of interest. Most 
are employed by the military or by the nuclear industry, both of which 
exert powerful influences. Consequently the only experts who can pro- 
vide a comprehensive assessment of the hazards of nuclear power are 
those independent of the military-industrial complex and able to adopt 
a broad ecological perspective. Not surprisingly, they all tend to be in 
the antinuclear movement. 

In the process of producing energy from nuclear power, both the 
workers in the nuclear industry and the whole natural environment are 
contaminated with radioactive substances at every step of the “fuel 
cycle.” This cycle begins with the mining, milling, and enrichment of 
uranium, continues with the fabrication of fuel rods and the operation 
and maintenance of,the reactor, and ends with the handling and stor- 
age or reprocessing of nuclear waste. The radioactive substances that 
escape into the environment at every stage of this process emit parti- 
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cles—alpha particles,* electrons, or photons—that can be highly ener- 
getic, penetrating the skin and damaging body cells. Radioactive sub- 
stances can also be ingested with contaminated food or water and will 
then do their damage from within. 

When considering the health hazards of radioactivity, it is impor- 
tant to note that there is no “safe” level of radiation, contrary to what 
the nuclear industry would have us believe. Medical scientists now 
generally agree that there is no evidence of a threshold below which 
radiation may be said to be harmless; even the smallest amounts can 
produce mutations and diseases. In everyday life we are continually ex- 
posed to low-level background radiation, which has been impinging on 
the earth for billions of years and which also comes from natural 
sources present in rocks, in water, and in plants and animals. The risks 
from this natural background are unavoidable, but to increase them 
means to gamble with our health. 

The nuclear reaction that takes place in a reactor is known as fission. 
It is a process in which uranium nuclei break into fragments—most of 
which are radioactive substances—plus heat, plus one or two free neu- 
trons. These neutrons are absorbed by other nuclei which, in turn, 
break up, thus setting in motion a chain reaction. In an atomic bomb, 
this chain reaction ends in an explosion, but in a reactor it can be con- 
trolled with the help of control rods, which absorb some of the free 
neutrons. In this way the rate of fission can be regulated. The fission 
process releases a tremendous amount of heat that is used to boil 
water. The resulting steam drives a turbine that generates electricity. A 
nuclear reactor, then, is a highly sophisticated, expensive, and ex- 
tremely dangerous device for boiling water. 

The human factor involved in all stages of nuclear technology, mili- 
tary and nonmilitary, makes accidents unavoidable. These accidents 
result in the release of highly poisonous radioactive materials into the 
environment. One of the worst possibilities is the melt-down of a nu- 
clear reactor, in which the whole mass of molten uranium would burn 
through the container of the reactor and into the earth, possibly trig- 
gering a steam explosion that would scatter deadly radioactive materi- 
als. The effects would be similar to those of an atomic bomb. Thou- 
- sands of people would die from immediate radiation exposure; more 
deaths would occur after two or three weeks from acute radiation ill- 


* Alpha particles are compounds of two protons and two neutrons. 
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~ ness; large areas of land would be contaminated and made uninhabit- 
able for thousands of years. , 

Many nuclear accidents have already happened, and major catas- 
trophes have often been narrowly avoided. The accident at the Three 
Mile Island nuclear power plant near Harrisburg, Pennsylvania, in 
which the health and safety of hundreds of thousands of people were 
threatened, is still vivid in our memory. Less known, but not less 
frightening, are accidents involving nuclear weapons, accidents that 
have become more and more frequent as the number and capacity of 
those weapons have increased.!! By 1968 there were more than thirty 
major accidents involving American nuclear weapons that came close 
to an explosion. One of the most serious occurred in 1961, when an 
H-bomb was accidentally dropped over Goldsboro, North Carolina, 
and five of its six safety devices failed. That one safety device protected 
us from a thermonuclear explosion of twenty-four million tons TNT, 
an explosion one thousand times more powerful than that of the Na- 
gasaki bomb and, in fact, more powerful than the combined explosions 
of all the wars in human history. Several of these twenty-four-million- 
ton bombs have been dropped accidentally over Europe, the United 
States, and other parts of the world, and these accidents are going 
to occur even more frequently as more and more countries build 
nuclear weapons, probably with much less sophisticated safety de- 
vices. 

Another major problem of nuclear power is the disposal of nuclear 
waste. Each reactor annually produces tons of radioactive waste that 
remains toxic for thousands of years. Plutonium, the most dangerous 
of the radioactive byproducts, is also the most long-lived; it remains 
poisonous for at least 500,000 years.* It is difficult to grasp the enor- 
mous length of this time span, which far exceeds the length of time we 
are used to contemplating within our individual lifetimes, or within the 
lifetime of a society, nation, or civilization. Half a million years, as 
shown on the chart below, is more than one hundred times longer than 
all of recorded history. It is a time span fifty times longer than that 
from the end of the Ice Age to the present day, and more than ten 
times longer than our entire existence as humans with our present 


* The half-life of plutonium (Pu-239)—the time after which one-half of a given 
quantity has decayed—is 24,400 years. This means that if one gram of plutonium is 
released into the environment, about one-millionth of a gram will be left after 500,- 
000 years, a quantity which is minute but still toxic. 
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physical characteristics.* This is the length of time that plutonium 
must be isolated from the environment. What moral right do we have 
to leave such a deadly legacy to thousands and thousands of genera- . 
tions? 

No human technology can create safe containers for such an enor- 
mous time span. Indeed, no permanent safe method of disposal or stor- 
age has been found for nuclear waste, in spite of millions of dollars 
spent during three decades of research. Numerous leaks and accidents 

‘have shown the shortcomings of all current devices. In the meantime, 
nuclear waste keeps piling up. Projections by the nuclear industry an- 
ticipate a total of 152 million gallons of intensely radioactive, “high- 
level” waste by the year 2000, and while the precise amounts of mili- 
tary radioactive waste are kept secret, they can be expected to be enor- 
mously larger than those from industrial reactors. 

Plutonium, named after Pluto, the Greek god of the underworld, is 
by far the most deadly of all nuclear waste products. Less than one- 
millionth of a gram—an invisible dose—is carcinogenic. One pound, if 


* The ancestors of the European races are usually identified with the Cro-Magnon 
race, which appeared about 30,000 years ago and possessed all modern skeletal char- 
acteristics, including the large brain. 
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uniformly distributed, could potentially induce lung cancer in every 
person on earth. Given these facts, it is truly frightening to know that 
each commercial reactor produces four hundred to five hundred 
pounds of plutonium per year. Moreover, tons of plutonium are rou- 
tinely transported along American highways and railroads and are 
flown into airports. 

Once created, plutonium must be isolated from the environment 
virtually forever, since even the tiniest amounts will contaminate it for 
eons to come. It is important to realize that plutonium does not simpiy 
vanish with the death of a contaminated organism. A contaminated 
dead animal, for example, may be eaten by another animal, or it may 
decay and rot away, its dust scattered by the winds. In any case the plu- 
tonium will remain in the environment and will continue its lethal ac- 
tion, on and on, from organism to organism, for half a million years. 

Since there is no hundred-percent-safe technology, some plutonium 
inevitably escapes when it is handled. It has been estimated that if the 
American nuclear industry expands according to projections made in 
1975, and if it contains its plutonium with 99.99 percent perfection— 
which would be something of a miracle—it will be responsible for 
500,000 fatal lung cancers per year for about fifty years following the 
year 2020. This will amount to a 25 percent increase in the total death 
rate in the United States.'” In view of these estimates, it is difficult to 
understand how anybody can call nuclear power a safe source of en- 
ergy. 

Nuclear power also creates many other problems and hazards. They 
include the unsolved problem of disassembling, or “decommissioning” 
nuclear reactors at the end of their useful lives; the development of 
“fast breeder reactors,” which use plutonium as a fuel and are far more 
dangerous than ordinary commercial reactors; the threat of nuclear ter- 
rorism and the ensuing loss of basic civil liberties in a totalitarian “‘plu- 
tonium economy”: and the disastrous economic consequences of the 
use of nuclear power as a capital- and technology-intensive, highly cen- 
tralized source of energy.!3 The total impact of the unprecedented 
threats of nuclear technology should make it abundantly clear to any- 
one that it is unsafe, uneconomical, irresponsible, and immoral: totally 
unacceptable. 

If the case against nuclear power is so convincing, why is nuclear 
technology still promoted so heavily? The deep reason is the obsession 
with power. Of all the available energy sources nuclear power is the 
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one that leads to the highest concentration of political and economic 
power in the hands of a'small elite. Because of its complex technology 
it requires highly centralized institutions, and because of its military as- 
pects it lends itself to excessive secrecy and extensive use' of police 
power. The various protagonists of the nuclear economy—the utilities, 
the manufacturers of reactors, and the energy corporations*—all bene- 
fit from a source of energy that is highly capital-intensive and central- 
ized. They have invested billions of dollars in nuclear technology and 
continue to promote it vigorously in spite of its steadily growing prob- 
lems and hazards. They are not prepared to abandon that technology, 
even if they are forced to ask for massive taxpayer subsidies and to use 
a large police force to protect it. As Ralph Nader says, nuclear power 
has become in many ways America’s “technological Vietnam.”"* 


Our obsession with economic growth and the value system underly- 
ing it have created a physical and mental environment in which life has 
become extremely unhealthy. Perhaps the most tragic aspect of this 
social dilemma is the fact that the health hazards created by the eco- 
nomic system are caused not only by the production process but by the 
consumption of many of the goods that are produced and heavily ad- 
vertised to sustain economic expansion. To increase their profits in a 
saturated market, manufacturers have to produce their goods cheaper, 
and one way of doing this is to lower the quality of the products. To 
satisfy customers in spite of these low-quality products, vast sums of 
money are spent on conditioning consumer opinion and tastes through 
advertising. This practice, which has become an integral part of our 
economy, amounts to a serious health hazard because many of the 
goods produced and sold in this way have a direct effect on our health. 

The food industry represents an outstanding example of health haz- 
ards generated by commercial interests. Although nutrition is one of 
the most important influences on our health, this is not emphasized in 
our system of health care and doctors are notoriously ignorant when it 
comes to questions of diet. Still, the basic features of a healthy diet are 
well known.!* To be healthy and nutritious, our diet should be well 
balanced, low in animal protein and high in natural, nonrefined carbo- 


* “Energy corporations” is an appropriate term used by Ralph Nader to describe 
the oil companies which have extended their business into all branches of the energy 
industry, including the supply of uranium and plutonium, in an attempt to monopo- 
lize energy production. 
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hydrates. This can be achieved by relying on three basic foods—whole 
grains, vegetables, and fruits. Even more important:than the detailed 
composition of our diet are the following three requirements: our foods 
should be natural, consisting of organic food elements in their natural, 
unaltered state; they should be whole, complete and unfragmented, 
neither refined nor enriched; and they should be poison-free, organi- 
cally grown, free from poisonous chemical residues and additives. 
These dietary requirements are extremely simple, and yet they are al- 
most impossible to follow in today’s world. 

To improve their business food manufacturers add preservatives to 
food to increase its shelf life; they replace healthy organic food with 
synthetic products, and try to make up for the lack of nutritious con- 
tent by adding artificial flavoring and coloring agents. Such overpro- 
cessed, artificial food is heavily advertised on billboards and television, 
together with alcohol and cigarettes, those other two major health haz- 
ards. We are subject to barrages of commercials for “junk food” —soft 
drinks, sweet snacks, high-fat foods—which have all been proved un- 
healthy. A recent study in Chicago that analyzed advertising by food 
companies on four television stations concluded that “on weekdays 
over 70 percent, and on weekends over 85 percent of food advertising 
is negatively related to the nation’s health needs.” Another study 
found that more than 50 percent of the money spent for food advertis- 
ing on television is used to promote items closely linked to the most 
significant risk factors in the American diet.’° 

For a large number of people in our culture the problems of an un- 
healthy diet are compounded by excessive use of drugs, both medical 
and nonmedical. Although alcohol continues to cause more problems 
for individual and social health than all other drugs combined, other 
kinds of drug abuse have become a significant threat to public health. 
In the United States aspirin alone is now consumed at the rate of 20,- 
ooo tons per year, which amounts to almost 225 tablets per person. 
But the biggest problem today is the excessive use of prescription 
drugs. Their sales have soared at an unprecedented rate, especially 
during the last twenty years, with the strongest increase occurring in 
the prescription of psychoactive drugs—tranquilizers, sedatives, stimu- 
lants, and antidepressants. '® 

Medical drugs can be extremely helpful if used intelligently. They 
have alleviated a great deal of pain and suffering and have helped many 
patients with degenerative diseases who, even ten years ago, would 
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have been much more miserable. At the same time countless people 
have been victims of overuse and misuse. The overuse of drugs in con- 
temporary medicine is based on a limited conceptual model of illness 
and is perpetuated by the powerful pharmaceutical industry. The bio- 
medical model of illness and the economic model on which drug man- 
ufacturers base their business reinforce each other because they both 
reflect the same reductionist approach to reality. In both cases a com- 
plex pattern of phenomena and values is reduced to a single overriding 
aspect. 7 

The pharmaceutical industry is one of the largest industries whose 
rate of profit has remained very high throughout the past two decades, . 
outranking the rates of other manufacturing industries by significant 
margins. One of the outstanding characteristics of the drug industry is 
an excessive emphasis on differentiation of basically similar products. 
To a large extent research and marketing are devoted to developing 
drugs that are perceived as distinctive and superior, no matter how 
closely they resemble competing products, and huge sums are spent on 
advertising and promotion to establish a drug’s distinctiveness far be- 
yond any scientific justification.!? As a consequence the market has 
been inundated with thousands of redundant medical drugs, many of 
them only marginally effective and all with harmful side effects. 

To study the ways in which the drug industry sells its products is 
highly instructive.”? In the United States the industry is controlled by 
the Pharmaceutical Manufacturers Association, a policy-making body 
that influences nearly every facet of the medical system. The PMA has 
close ties with the American Medical Association, and a large amount 
of the AMA’s revenues comes from advertising in its medical journals. 
The largest of these periodicals is the Journal of the American Medical 
Association, whose apparent purpose is to keep physicians informed 
about new developments in medicine but which in fact is largely dom- 
inated by the interests of the pharmaceutical industry. The same is 
true for most other medical journals, which according to reliable esti- 
mates receive about half their income from advertising accounts with 
drug companies.”! 

This strong financial dependence of professional journals on an in- 
dustry—a unique characteristic of the medical profession—is bound to 
affect the editorial policies of these journals. Indeed, numerous exam- 
ples of conflict of interest have been observed. One involved a certain 
hormone called Norlutin, which was found to have harmful effects on 
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some fetuses when taken during pregnancy.” According to a report in 
the March 1960 issue of the JAMA, these side effects of Norlutin oc- 
curred “with sufficient frequency to preclude its use or advertisement 
as a safe hormone to be taken during pregnancy.” Yet in the same issue 
and for the next three months the journal continued to run a full-page 
advertisement for Norlutin with no reference to its possible side ef- 
fects. Eventually the drug was taken off the market. 

This was not an isolated event. The AMA has consistently neglected 
to inform physicians sufficiently about the adverse effects of antibi- 
otics, which may well be the drugs most abused by physicians and 
most dangerous to patients. Unnecessary or negligent prescription of 
antibiotics has resulted in thousands of deaths, yet the AMA provides 
unlimited advertising space for antibiotics with no attempts at a dis- 
claimer. This irresponsible advertising is certainly not unrelated to the 
fact that, next to sedatives and tranquilizers, antibiotics provide the 
largest advertising income for the American Medical Association. 

Pharmaceutical advertising is designed specifically to induce doctors 
to prescribe ever more drugs. Naturally, then, these drugs are described 
as the ideal solution to a wide variety of everyday problems. Stressful 
life situations with physical, psychological, or social origins are pre- 
sented as diseases amenable to drug treatment. Thus tranquilizers are 
advertised as remedies for “environmental depression” or “not fitting 
in,” and other drugs are suggested as convenient means to “pacify” el- 
derly patients or unruly school children. The tone of some of these ads, 
which are addressed to doctors, is absolutely horrifying to the lay per- 
son, especially when they advertise the treatment of women.2? Women 
suffer disproportionately from drug treatments; they take over 60 per- 
cent of all psychoactive drugs prescribed and over 70 percent of all 
antidepressants. Advertisements often advise doctors in blatantly sexist 
language to get rid of female patients by giving them tranquilizers for 
vague complaints, or to prescribe drugs for women who are unhappy 
_with their roles in society. 

The influence of drug manufacturers on medical care extends far be- 
yond journal advertising. In the United States the Physician’s Desk 
Reference is the most popular reference book on drugs and is con- 
sulted regularly by more than 75 percent of the doctors. It lists every 
drug on the market, with its uses, recommended dosages, and side ef- 
fects. Yet this standard work amounts to little more than straight ad- 
vertising, since all its contents are prepared and paid for by the drug 
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companies and it is distributed free to every physician in the country. 
For most doctors education about current drugs does not come from 
independent and objective pharmacologists but is provided almost ex- 
clusively by the highly media-conscious and manipulative producers. 
We can gauge the strength of this influence by noticing how rarely 
doctors use the proper technical terms when they refer to drugs; in- 
stead they use, and thus promote, the brand names made up by the 
drug companies. 

Even more influential than its manual and journal advertising is the 
pharmaceutical industry’s sales force. To sell their goods these “detail 
men” saturate doctors not only with smooth sales talk but also with 
briefcases full of drug samples, plus every imaginable promotional 
ploy. Many companies offer-physicians prizes, gifts, and premiums in 
proportion to the amount of drugs prescribed—tape recorders, pocket 
calculators, dishwashers, refrigerators, and portable TV sets.”* Others 
offer. week-long “educational seminars” in the Bahamas with all ex- 

_ penses paid. It has been estimated that the drug companies collectively 
spend an average of $4,000 a year per physician on promotional 
ploys,”* which amounts to 65 percent more than they spend on te- 
search and development. 


The influence of the pharmaceutical industry on the practice of 
medicine has an interesting parallel in the influence of the petrochemi- 
cal* industry on agriculture and farming. Farmers, like doctors, deal 
with living organisms that are severely affected by the mechanistic and 
reductionist approach of our science and technology. Like the human 
organism, the soil is a living system that has to remain in a state of dy- 
namic balance to be healthy. When the balance is disturbed there will 
be pathological growth of certain components—bacteria or cancer 
cells in the human body, weeds or pests in the fields. Disease will 
occur, and eventually the whole organism may die and turn into inor- 
ganic matter. These effects have become major problems in modern 
agriculture because of the farming methods promoted by the petro- 
chemical companies. As the pharmaceutical industry has conditioned 
doctors and patients to believe that the human body needs continual 
medical supervision and drug treatment to stay healthy, so the petro- 
chemical industry has made farmers believe that soil needs massive in- 


* Petrochemicals are chemicals isolated or derived from petroleum. 
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fusions of chemicals, supervised by agricultural scientists and techni- 
cians, to remain productive. In both cases these practices have 
seriously disrupted the natural balance of the living system and 
thus generated numerous diseases. Moreover, the two systems are 
directly connected, since any imbalance in the soil’ will affect the 
food that grows in it and thus the health of the people who eat that 
food. 

A fertile soil is a living soil containing billions of living organisms in 
every cubic centimeter. It is a complex ecosystem in which the sub- 
stances that are essential to life move in cycles from plants to animals, 
to soil bacteria, and back again to plants.”° Carbon and nitrogen are 
two basic chemical elements that go through these ecological cycles, in 
addition to many other nutrient chemicals and minerals. Solar energy 
is the natural fuel that drives the soil cycles, and living organisms of all 
sizes are necessary to sustain the whole system and keep it in balance. 
Thus bacteria carry out various chemical transformations, such as the : 
process of nitrogen fixation, which make nutrients accessible to plants; 
deep-rooted weeds bring trace minerals to the soil surface where crops 
can make use of them; earthworms break up the soil and loosen its 
texture; and all these activities are interdependent and combine har- 
moniously to provide the nourishment that sustains all life on earth. 

The basic nature of living soil requires agriculture,, first and fore- 
most, to preserve the integrity of the great ecological cycles. This prin- 
ciple was embodied in traditional farming methods, which were based 
on a profound respect for life. Farmers used to plant different crops 
every year, rotating them so that the balance in the soil was preserved. 
No pesticides were needed, since insects attracted to one crop would 
disappear with the next. Instead of using chemical fertilizers, farmers 
would enrich their fields with manure, thus returning organic matter to 
the soil to reenter the biological cycle. 

This age-old practice of ecological farming changed drastically 
about three decades ago, when farmers switched from organic to syn- 
thetic products, which opened up vast markets for the oil companies. 
While the drug companies manipulated doctors to prescribe ever more 
drugs, the oil companies manipulated farmers to use ever more chemi- 
cals. Both the pharmaceutical industry and the petrochemical industry 
became multibillion-dollar businesses. For the farmers the immediate 
effect of the new farming methods was a spectacular improvement in 
agricultural production, and the new era of chemical farming was 
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hailed as the “Green Revolution.” Soon, however; the dark side of the 
new technology became apparent, and today it is evident that the 
Green Revolution has helped neither the farmers nor the land nor the 
starving millions. The only ones to gain from it were the petrochemical 
corporations. 

The massive use of chemical fertilizers and pesticides changed the 
whole fabric of agriculture and farming. The industry persuaded farm- 
ers that they could make money by planting large fields with a single 
highly profitable crop and controlling weeds and pests with chemicals. 
The results of this practice of single-crop monocultures were great 
losses of genetic variety in the fields and, consequently, high risks of 
large acreages being destroyed by a single pest. Monocultures also af- 
fected the health of the people living in the farming areas, who were no 
longer able to obtain a balanced diet from locally grown foods and thus 
became more disease-prone. 

With the new chemicals, farming became mechanized and energy- 
intensive, with automated harvesters, feeders, waterers, and many 
other labor-saving machines performing the work that had previously 
been done by millions of people. Narrow notions of efficiency helped 
to conceal the drawbacks of these capital-intensive farming methods, 
as farmers were seduced by the wonders of modern technology. Even 
as late as 1970 an article in the National Geographic presented the fol- 
lowing enthusiastic and utterly naive vision of future agriculture: 


Fields. will be larger, with fewer trees, hedges, and roadways. Machines 
will be bigger and more powerful . . . They’ll be automated, even radio- 
controlled, with closed circuit TV to let an operator sitting on a front 
porch monitor what is going on ... Weather control may tame hail- 
storm and tornado dangers ... Atomic energy may supply power to 
level hills or provide irrigation water from the sea. 


The reality, of course, was far less encouraging. While American farm- 
ers were able to triple their corn yields per acre and, at the same time, 
cut their labor by two-thirds, the amount of energy used to produce 
one acre of corn increased fourfold. The new style of farming favored 
large corporate farmers with big capital and forced most of the tradi- 
tional single-family farmers, who could not afford to mechanize, to 
leave their land. Three million American farms have been eliminated 
in this way since 1945, with large numbers of people forced to leave . 
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the rural areas and join the masses of the urban unemployed as victims 
of the Green Revolution.”® 

Those farmers who were able to remain on the land had to accept a 
profound transformation of their image, role, and activities. From 
growers of edible foods, taking pride in feeding the world’s people, 
farmers have turned into producers of industrial raw materials to be 
processed into commodities designed for mass marketing. Thus corn is 
converted to starch or syrup; soybeans become oils, pet food, or protein 
concentrates; wheat flour is made into frozen dough or packaged 
mixes. For the consumer the tie of these products to the land has al- 
most disappeared, and it is not surprising that many children today 
grow up believing that food comes from supermarket shelves. 

Farming as a whole has been turned into a huge industry, in which 
key decisions are made by “agriscientists” and passed on to “‘agribusi- 
nessmen” or “farming technicians” —the former farmers—through a 
chain of agents and sales people. Thus farmers have lost most of their 
freedom and creativity, and have become, in effect, consumers of pro- 
duction techniques. These techniques are not based on ecological con- 
siderations but are determined by the commodity market. Farmers can 
no longer grow or breed what the land indicates, nor what people need; 
they have to grow and breed what the market dictates. 

In this industrialized system, which treats living matter like dead 
substances and uses animals like machines, penned in feedlots and 
cages, the process of farming is almost totally controlled by the petro- 
chemical industry. Farmers get virtually all their information about 
farming techniques from the industry’s sales force, just as most doctors 
get their information about drug therapy from the drug industry’s “de- 
tail men.” The information about chemical farming is almost totally 
unrelated to the real needs of the land. As Barry Commoner has noted, 
“One can almost admire the enterprise and clever salesmanship of the 
petrochemical industry. Somehow it has managed to convince the 
farmer that he should give up the free solar energy that drives the natu- 
ral cycles and, instead, buy the needed energy—in the form of fertilizer 
and fuel—from the petrochemical industry.” 

In spite of this massive indoctrination by the energy corporations, 
many farmers have preserved their ecological intuition, passed down 
from generation to generation. These men and women know that the 
chemical way of farming is harmful to the land, but they are often 
forced to adopt it because the whole economy of farming—tax struc- 
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ture, credit system, real estate system, and so on—has been set up ina 
way that gives them no choice. To quote Commoner again, “The giant 
corporations have made a colony of rural America.”*” 

Nevertheless, a growing number of farmers have become aware of 
the hazards of chemical farming and are turning back to organic, eco- 
logical methods. Just as there is a grass-roots movement in the health 
field, there is a grass-roots movement in farming. The new organic 
farmers grow their crops without synthetic fertilizers, rotating them 
carefully and controlling pests with new ecological methods. Their re- 
sults have been most impressive. Their food is healthier and tastes bet- 
ter, and their operations have also been shown to be more productive 
than those of conventional farms.*! The new organic farming has te- 
cently sparked serious interest in the United States and in many Euro- 
pean countries. 


The long-term effects of excessive “chemotherapy” in agriculture 
have proven disastrous for the health of the soil and the people, for our 
social relations, and for the entire ecosystem of thé planet. As the same 
crops are planted and fertilized synthetically year after year, the bal- 
ance in the soil is disrupted. The amount of organic matter diminishes, 
and with it the soil’s ability to retain moisture. The humus content is 
depleted and the soil’s porosity reduced. These changes in soil texture 
entail a multitude of interrelated consequences. The depletion of or- 
ganic matter makes the soil dead and dry; water runs through it but 
does not wet it. The ground becomes hard-packed, which forces farm- 
ers to use more powerful machines. On the other hand, dead soil is 
more susceptible to wind and water erosion, which are taking an in- 
creasing toll. For example, half of the topsoil in lowa has been washed 
away in the last twenty-five years, and in 1976 two-thirds of America’s 
agricultural counties were designated drought disaster areas. What is 
often called “drought,” “wind breaking down the land,” or “winter- 
kill,” are all consequences of sterile soil. 

The massive use of chemical fertilizers has seriously affected the nat- 
ural process of nitrogen fixation by damaging soil bacteria involved in 
this process. As a consequence crops are losing their ability to take up 
nutrients from the soil and becoming more and more addicted to syn- 
thetic chemicals. Because their efficiency in absorbing nutrients this 
~ way is much lower, not all the chemicals are taken up by the crop 
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but leach into the ground water or drain from the fields into rivers and . 
lakes. 

The ecological imbalance caused by monocropping and by excessive 
use of chemical fertilizers inevitably results in enormous increases in 
pests and crop diseases, which farmers counteract by spraying ever 
larger doses of pesticides, thus fighting the effects of their overuse of 
chemicals by using even more. However, pesticides often can no longer 
destroy the pests because they tend to become immune to the chemi- 
cals. Since World War II, when massive use of pesticides began, crop 
losses due to insects have not decreased; on the contrary, they have al- 
most doubled. Moreover, many crops are now attacked by new insects 
that were never known as pests before, and these new pests are becom- 
ing increasingly resistant to all insecticides.” 

Since 1945 there has been a sixfold increase in the use of chemical 
fertilizers and a twelvefold increase in the use of pesticides on Ameri- 
can farms. At the same time increased mechanization and longer trans- 
port routes have contributed further to the energy dependence of mod- 
ern agriculture. As a result, 60 percent of the costs of food are now 
costs of petroleum. As the farmer Wes Jackson puts it succinctly: “We - 
have literally moved our agricultural base from soil to oil.”?? When 
energy was cheap, it was easy for the petrochemical industry to per- 
suade farmers to change from organic to chemical farming, but since 
the costs of petroleum began their steady. climb, many farmers have 
realized that they can no longer afford the chemicals they now depend 
upon. With every enlargement of farming technology the indebtedness 
of farmers increases as well. Even in the 1970s an Iowa banker re- 
marked quite frankly, “I occasionally wonder whether the average 
farmer will ever get out of debt.’”*4 

If the Green Revolution has had disastrous consequences for the 
well-being of farmers and the health of the soil, the hazards for human 
health have been no less severe. Excessive use of fertilizers and pesti- 
cides has sent great quantities of toxic chemicals seeping through the 
soil, contaminating the water table and showing up in food. Perhaps 
half the pesticides on the market are mixed with petroleum distillates 
that may destroy the body’s natural immune system. Others contain 
substances which are related specifically to cancer.®* Yet these alarm- 
ing results have barely affected the sale and use of fertilizers and pesti- 
cides. Some of the more dangerous chemicals have been outlawed in 
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the United States, but the oil companies continue to sell them in the 
Third World, where legislation is less strict, as the drug companies sell 
dangerous prescription drugs. In the case of pesticides all populations 
are directly affected by this unethical practice because the toxic chemi- 
cals come back on fruits and vegetables imported from Third World 
countries. 

One of the principal justifications for the Green Revolution has 
been the argument that the new agricultural technology is needed to 
feed the world’s hungry. In an age of scarcity, so the argument goes, 
only increased production will solve the problem of hunger, and only 
large-scale agribusiness is able to produce more food. This argument is 
still used, long after detailed research has made it quite clear that the 
problem of world hunger is not at all a technical problem; it is social 
and political. One of the most lucid discussions of the relation between 
agribusiness and world hunger can be found in the work of Frances 
Moore Lappé and Joseph Collins,*” founders of the Institute for Food 
and Development Policy in San Francisco. Extensive research has led 
these authors to conclude that scarcity of food is a myth and that agri- 
business does not solve the problem of hunger but, on the contrary, 
perpetuates and even aggravates it. They point out that the central 
question is not how production can be increased, but rather what is 
grown and who eats it, and that the answers are determined by those 
who control the food-producing resources. Merely to introduce new 
technologies into a system marred by social inequalities will never 
solve the hunger problem; on the contrary, it will make it worse. In- 
deed, studies of the impact of the Green Revolution on hunger in the 
‘Third World have confirmed the same paradoxical and tragic result 
again and again. More food is being produced, yet more people are 
hungry. As Moore Lappé and Collins write, “In the Third World, on 
the whole there is more food and less to eat.” 

Research codirected by Moore Lappé and Collins has shown that 
there is no country in the world in which people could not feed them- 
selves from their own resources, and that the amount of food produced 
in the world at present is sufficient to provide about eight billion peo- 
ple—more than twice the world population—with an adequate diet. 
Nor can scarcity of agricultural land be considered a cause of hunger. 
For example, China has twice as many people per cultivated acre as 
India, yet in.China there is no large-scale hunger. Inequality is the 
main stumbling block in all current attempts to fight world hunger. 
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Agricultural ‘“‘modernization”—mechanized large-scale farming—is 
highly profitable for a small elite, the new corporate “farmers,” and 
drives millions of people off the land. Thus fewer people are gaining 
control over more and more land, and once these large landholders are 
established they no longer grow food according to local needs but 
switch to more profitable crops for export, while the local population 
starves. Examples of this vicious practice abound in all countries of the 
Third World. In Central America at least half of the agricultural 
land—and precisely the most fertile land—is used to grow cash crops 
for export while up to 70 percent of the children are undernourished. 
In Senegal vegetables for export to Europe are grown on choice land 
while the country’s rural majority goes hungry. Rich, fertile land in 
Mexico that previously produced a dozen local foods is now used to 
grow asparagus for European gourmets. Other landowners in Mexico 
are switching to grapes for brandy, while entrepreneurs in Colombia 
are changing from growing wheat to growing carnations for export to 
the United States. 

World hunger can be overcome only by transforming social relations 
in such a way that inequality is: reduced at every level. The primary 
problem is not the redistribution of food but the redistribution of con- 
trol over agricultural resources. Only when this control is democratized 
will the hungry be able to eat what is produced. Many countries have 
proved that social changes of this kind can be successful. In fact, 40 
percent of the Third World population now lives in countries where 
hunger has been eliminated through commion struggle. These coun- 
tries do not use agriculture as the means to export income but rather 
use it to produce food first for themselves. Such a “food first” policy 
requires, as Moore Lappé and Collins have emphasized, that industrial 
crops should be planted only after people have met their basic needs, 
and that trade should be seen as an extension of domestic need rather 
than being determined strictly by foreign demand. 

At the same time, we who live in industrialized countries will have 
to realize that our own food security is not being threatened by the 
hungry masses in the Third World, but by the food and agricultural 
corporations that perpetuate this massive starvation. Multinational 
agribusiness corporations are now in the process of creating a single 
world agricultural system in which they will be able to control all — 
stages of food production and to manipulate both food supply and 
prices through well-established monopoly practices. This process is 
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now well under way. In the United States almost go percent of the veg- 
etable production is controlled by major processing corporations, and 
many farmers have no choice but to sign up with them or go out of 
business. 

World-wide corporate control of food production would make it im- 
possible ever to eliminate hunger. It would, in effect, establish a 
Global Supermarket in which the world’s poor would be in direct 
competition with the affluent and thus would never be able to feed 
themselves. This effect can already be observed in many Third World 
countries, where people go hungry although food is grown in abun- 
dance right where they live. Their own government may subsidize its 
production and they themselves may even grow and harvest it. Yet 
they will never eat any because they.are unable to pay the prices re- 
sulting from international competition. 

In its continual efforts to expand and increase its profits, agribusi- 
ness not only perpetuates world hunger but is extremely caréless in the 
way it treats the natural environment, to the extent of creating serious 
threats to the global ecosystem. For example, giant multinational 
companies such as Goodyear, Volkswagen, and Nestlé are now bull- 
dozing hundreds of millions of acres in the Amazon River basin in 


Brazil to raise cattle for export. The environmental consequences of | 


clearing such vast areas of tropical forest are likely to be disastrous. 
Ecologists warn that the actions of the torrential tropical rains and the 
equatorial sun may set off chain reactions that could significantly alter 
the climate throughout the world. 

Agribusiness, then, ruins the soil on which our very existence de- 
pends, perpetuates social injustice and world hunger, and seriously 
threatens global ecological balance. An enterprise that was originally 
nourishing and life-sustaining has become a major hazard to individ- 
ual, social, and ecological health. 


The more we study the social problems of our time, the more we re- 
alize that the mechanistic world view and the value system associated 
with it have generated technologies, institutions, and life styles that are 
profoundly unhealthy. Many of these health hazards are further aggra- 
vated by the fact that our health care system is unable to deal with 
them appropriately because of its adherence to the same paradigm that 
is perpetuating the causes of ill health. Current health care is reduced 
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to medical care within the biomedical framework, that is, centered on 
acute, hospital-based, and drug-oriented medicine. Health care and the 
prevention of illness are perceived as two different problems and, ac- 
cordingly, health professionals are not very active in supporting en- 
vironmental and social policies that are directly related to public 
health. 

The shortcomings of our present system of health care result from 
the subtle interplay of two tendencies, both examined in some detail in 
previous chapters. One is the adherence to the narrow biomedical 
framework in which the relevance of nonbiological aspects to the un- 
derstanding of illness is systematically denied. The other, no less im- 
portant, is the pursuit of economic and institutional growth and of po- 
litical power by the health industry, which has heavily invested in the 
technologies that emerged from the reductionist view of illness. The 
American health care system consists of a vast conglomeration of pow- 
erful institutions, motivated by economic growth and lacking any ef- 
fective incentives to hold down health costs.*® The system is dom- 
inated by the same financial and corporate forces that have shaped the 
other sectors of the economy, forces that are not primarily interested in 
public health but that control virtually all facets of health care—the 
structure of health insurance, the management of hospitals, the manu- 
facture and promotion of drugs, the orientation of medical research 
and education, and recognition and licensing of nonmedical therapists. 
The dominance of corporate values in this system is evident in the 
current debates on national health insurance, in which the basic pat- 
terns of power are never questioned. That is why none of the schemes 
currently under discussion is likely to satisfy the health needs of the 
American people. As one study of health care in the United States has 
noted, “Just as federal defense appropriations subsidize the military- 
industrial complex, national health insurance will subsidize the medi- 
cal-industrial complex.”” 

The aim of the health industry has been to turn health care into a 
commodity that can be sold to consumers according to the rules of the 
“free market” economy. To achieve this purpose the “health care de- 
livery” system has been structured and organized like the large manu- 
facturing industties. Rather than encouraging health care in. small 
community health centers, where it can be adapted to individual needs 
and practiced with an emphasis on prevention and health education, 
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the current system favors a highly centralized and technology-intensive 
approach that is profitable for the industry but expensive and un- 
healthy for the patients. 

The present “health establishment” has heavily invested in the sta- 
tus quo and is vigorously opposed to any fundamental revision of 
health care. By effectively controlling medical education, research, and 
practice, the health industry tries to suppress all incentives to change 
and to make the current approach intellectually and financially re- 
warding for the medical elite that directs the practice of health care. 
However, the problems of rising health costs, the diminishing returns 
from medical care, and the increasing evidence that environmental, 
occupational, and social factors are the primary causes of ill health will 
inevitably force change. In fact this change has already begun and is” 
rapidly gaining momentum. The holistic health movement is active 
both within and outside the medical system, and is supported and 
complemented by other popular movements—environmental groups, 
antinuclear organizations, consumer groups, social liberation move- 
ments—that have perceived the environmental and social influences 
on health and are committed to opposing and preventing the creation 
of health hazards through political action. All these movements sub- 
scribe to a holistic and ecological view of life and reject the value sys- 
tem that dominates our culture and is perpetuated by our social and 
political institutions. The new rising culture shares a vision of reality 
that is still being discussed and explored but will eventually emerge as 
a new paradigm, destined to eclipse the Cartesian world view in our 
society. ~ 

In the following chapters I shall try to outline a coherent conceptual 
framework based on the new vision of reality. I hope it will help the 
various movements in the rising culture become aware of their com- 
mon ground. The new framework will be profoundly ecological, com- 
. patible with the views of many traditional cultures and consistent with 
the concepts and theories of modern physics. As a physicist, I find it 
rewarding to observe that the world view of modern physics is not only 
having a strong impact on the other sciences but also has the potential 
of being therapeutic and culturally unifying. 
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THE 
NEW VISION 
OF REALITY 


9-The Systems 
View of Life 


The new vision of reality we have been talking about is based on 
awareness of the essential interrelatedness and interdependence of all 
phenomena—physical, biological, psychological, social, and cultural. 
It transcends current disciplinary and conceptual boundaries and will 
be pursued within new institutions. At present there is no well-estab- 
lished framework, either conceptual or institutional, that would ac- 
commodate the formulation of the new paradigm, but the outlines of 
such a framework are already being shaped by many individuals, com- 
munities, and networks that are developing new ways of thinking and 
organizing themselves according to new principles. _ 

In this situation it would seem that a bootstrap approach, similar to 
the one that contemporary physics has developed, may be most fruit- 
ful. This will mean gradually formulating a network of interlocking 
concepts and models and, at the same time, developing the corre- 
sponding social organizations. None of the theories and models will be 
any more fundamental than the others, and all of them will have to be 
mutually consistent. They will go beyond the conventional disciplinary 
distinctions, using whatever language becomes appropriate to describe 
different aspects of the multileveled, interrelated fabric of reality. Simi- 
larly, none of the new social institutions will be superior to or more 
important than any of the others, and all of them will have to be aware 
of one another and communicate and cooperate with one another. 

In the following chapters I shall discuss some concepts, models, and 
organizations of that kind which have recently emerged, and I shall try 
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to show how they hang together conceptually, I want to concentrate 
especially on approaches that are relevant to dealing with individual 
and social health. Since the concept of health itself depends crucially 
on one’s view of living organisms and their relation to the environ- 
ment, this presentation of the new paradigm will begin with a discus- 
sion of the nature of living organisms. 

Most of contemporary biology and medicine adheres to a mechanis- 
tic view of life and tries to reduce the functioning of living organisms 
to well-defined cellular and molecular mechanisms. The mechanistic 
view is justified to some extent because living organisms do act, in part, 
like machines. They have developed a wide variety of machinelike 
parts and mechanisms—bones, muscle action, blood circulation, and 
so on—probably because machinelike functioning was advantageous in 
their evolution. This does not mean that living organisms are ma- 
chines. Biological mechanisms are merely special cases of much 
broader principles of organization; in fact, no operation of any orga- 
nism consists entirely of such mechanisms. Biomedical science, follow- 
ing Descartes, has concentrated too much on the machinelike proper- 
ties of living matter and has neglected. to study its organismic, or 
systemic, nature. Although knowledge of the cellular and molecular as- 
pects of biological structures will continue to be important, a fuller 
understanding of life will be achieved only by developing a “‘systems 
biology,” a biology that sees an organism as a living system rather than 
a machine. 

The systems view looks at the world in terms of relationships and 
integration.’ Systems are integrated wholes whose properties cannot be 
reduced to those of smaller units. Instead of concentrating on basic 
building blocks or basic substances, the systems approach emphasizes 
basic principles of organization. Examples of systems abound in na- 
ture. Every organism—from the smallest bacterium through the wide 
range of plants and animals to humans—is an integrated whole and 
thus a living system. Cells are living systems, and so are the various tis- 
sues and organs of the body, the human brain being the most complex 
example. But systems are not confined to individual organisms and 
their parts. The same aspects of wholeness are exhibited by social sys- 
tems—such as an anthill, a beehive, or a human family—and by eco- 
systems that consist of a variety of organisms and inanimate matter in 
mutual interaction. What is preserved in a wilderness area is not indi- 
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vidual trees or organisms but the complex web of relationships be- 
tween them. | 

All these natural systems are wholes whose specific structures arise 
from the interactions and interdependence of their parts. ‘The activity 
of systems involves a process known as transaction—the simultaneous 
and mutually interdependent interaction between multiple compo- 
nents.? Systemic properties are destroyed when a system is dissected, 
either physically or theoretically, into isolated elements. Although we 
can discern individual parts in any system, the nature of the whole is 
always different from the mere sum of its parts. 

Another important aspect of systems is their intrinsically dynamic 
nature. Their forms are not rigid structures but are flexible yet stable 
manifestations of underlying processes. In the words of Paul Weiss, 


The features of order, manifested in the particular form of a structure 
and the regular array and distribution of its substructures, are no more 
than the visible index of regularities of the underlying dynamics operat- 
ing in its domain. ... Living form must be regarded as essentially an 
overt indicator of, or clue to, dynamics of the underlying formative pro- 
cesses. 


This description of the systems approach sounds quite similar to the 
description of modern physics in a previous chapter. Indeed, the “new 
physics,” especially its bootstrap approach, is very close to general sys- 
tems theory. It emphasizes relationships rather than isolated entities 
and, like the systems view, perceives these relationships as being in- 
herently dynamic. Systems thinking is process thinking; form becomes 
associated with process, interrelation with interaction, and opposites 
are unified through oscillation. » 

The emergence of organic patterns is fundamentally different from 
the consecutive stacking of building blocks, or the manufacture of a 
machine product in precisely programmed steps. Nevertheless, it is 
important to realize that these operations, too, take place in living sys- 
tems. Although they are of a more specialized and secondary nature, 
machinelike operations occur throughout the living world. The reduc- 
tionist description of organisms can therefore be useful and may in 
some cases be necessary. It is dangerous only when it is taken to be the 
complete explanation. Reductionism and holism, analysis and synthe- 
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sis, are complementary approaches that, used in proper balance, help 
us obtain a deeper knowledge of life. 

With this understanding we can now approach the question of the 
nature of living organisms, and here it will be useful to examine the es- 
sential differences between an organism and a machine. Let us begin 
by specifying what kind of machine we are talking about. There are 
modern cybernetic* machines that exhibit several properties character- 
istic of organisms, so that the distinction between machine and orga- 
nism becomes quite subtle. But these were not the machines that 
served as models for the mechanistic philosophy of seventeenth-cen- 
tury science. In the views of Descartes and Newton, the world was a 
seventeenth-century machine, essentially a clockwork. This is the type 
of machine we have in mind when we compare its functioning to that 
of living organisms. ~ 

The first obvious difference between machines and organisms is the 
fact that machines are constructed, whereas organisms grow. This fun- 
damental difference means that the understanding of organisms must 
be process-oriented. For example, it is impossible to convey an accu- 
rate picture of a cell by means of static drawings or by describing the 
cell in terms of static forms. Cells, like all living systems, have to be 
understood in terms of processes reflecting the system’s dynamic orga- 
nization. Whereas the activities of a machine are determined by its 
structure, the relation is reversed in organisms—organic structure is 
determined by processes. 

Machines are constructed by assembling a well-defined number of 
parts in a precise and preestablished way. Organisms, on the other 
hand, show a high degree of internal flexibility and plasticity. The 
shape of their components may vary within certain limits and no two 
organisms will have identical parts. Although the organism as a whole 
exhibits well-defined regularities and behavior patterns, the relation- 
ships between its parts are not rigidly determined. As Weiss has shown 
with many impressive examples, the behavior of the individual parts 
can, in fact, be so unique and irregular that it bears no sign of rele- 
vance to the order of the whole system.* This order is achieved by 
coordinating activities that do not rigidly constrain the parts but leave 
room for variation and flexibility, and it is this flexibility that enables 
living organisms to adapt to new circumstances. 


* Cybernetics, from the Greek kybetnan (“‘to govern”), is the study of control and 
self-regulation in machines and living organisms. 
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Machines function according to linear chains of cause and effect, 
and when they break down a single cause for the breakdown can 
usually be identified. In contrast, the functioning of organisms is 
guided by cyclical patterns of information flow known as feedback 
loops. For example, component A may affect component B; B may af- 
fect C; and C may “feed back” the influence to A and thus close the 
loop. When such a system breaks down, the breakdown is usually 
caused by multiple factors that may amplify each other through inter- 
dependent feedback loops. Which of these factors was the initial cause 
of the breakdown is often irrelevant. 

This nonlinear interconnectedness of living organisms indicates that 
the conventional attempts of biomedical science to associate diseases 
with single causes are highly problematic. Moreover, it shows the fal- 
lacy of “genetic determinism,” the belief that various physical or men- 
tal features of an individual organism are “controlled” or “dictated” by 
its genetic makeup. The systems view makes it clear that genes do not 
uniquely determine the functioning of an organism as cogs and 
wheels determine the working of a clock. Rather, genes are integral 
parts of an ordered whole and thus conform to its systemic organiza- 
tion. 

The internal plasticity and flexibility of living systems, whose func- 
tioning is controlled by dynamic relations rather than rigid mechanical 
structures, gives rise to a number of characteristic properties that can 
be seen as different aspects of the same dynamic principle—the princi- 
ple of self-organization.’ A living organism is a self-organizing system, 
which means that its order in structure and function is not imposed by 
the environment but is established by the system itself. Self-organizing 
systems exhibit a certain degree of autonomy; for example, they tend 
to establish their size according to internal principles of organization, 
independent of environmental influences. This does not mean that liv- 
ing systems are isolated from their environment; on the contrary, they 
interact with it continually, but this interaction does not determine 
their organization. The two principal dynamic phenomena of self-orga- 
nization are self-renewal—the ability of living systems continuously to 
renew and recycle their components while maintaining the integrity of 
their overall structure—and self-transcendence—the ability to reach 
out creatively beyond physical and mental boundaries in the processes 
of learning, development, and evolution. 

The relative autonomy of self-organizing systems sheds new light on 
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the age-old philosophical question of free will. From the systems point 
of view, both determinism and freedom are relative concepts. To the 
extent that a system is autonomous from its environment it is free; to 
the extent that it depends on it through continuous interaction its ac- 
tivity will be shaped by environmental influences. The relative auton- 
omy of organisms usually increases with their complexity, and it 
reaches its culmination in human beings. 

This relative concept of free will seems to be consistent with the 
views of mystical traditions that exhort their followers to transcend the 
notion of an isolated self and become aware that we are inseparable 
parts of the cosmos in which we are embedded. The goal of these tra- 
ditions is to shed all ego sensations completely and, in mystical experi- 
ence, merge with the totality of the cosmos. Once such a state is 
reached, the question of free will seems to lose its meaning. If I am the 
universe, there can be no “outside” influences and all my actions will be 
spontaneous and free. From the point of view of mystics, therefore, the 
notion of free will is relative, limited and—as they would say—illusory, 
like all cot concepts we use in our rational descriptions of reality. 


To maintain their self-organization living organisms have to remain 
in a special state that is not easy to describe in conventional terms. The 
comparison with machines will again be helpful. A clockwork, for ex- 
ample, is a relatively isolated system that needs energy to run but does 
not necessarily need to interact with its environment to keep function- 
ing. Like all isolated systems it will proceed according to the second 
law of thermodynamics, from order to disorder, until it has reached a 
state of equilibrium in which all processes—motion, heat exchange, 
and so on—have come to a standstill. Living organisms function quite 
differently. They are open systems, which means that they have to 
maintain a continuous exchange of energy and matter with their en- 
vironment to stay alive. This exchange involves taking in ordered 
structures, such as food, breaking them down and using some of their 
components to maintain or even increase the order of the organism. 
This process is known as metabolism. It allows the system to remain in 
a state of nonequilibrium, in which it is always “at work.” A high de- 
gree of nonequilibrium is absolutely necessary for self-organization; 
living organisms are open systems that continually operate far from 
equilibrium. 

At the same time these self-organizing systems have a high degree of 
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stability, and this is where we run into difficulties with conventional 
language. The dictionary meanings of the word “stable” include 
“fixed,” “not fluctuating,” “unvarying,” and “steady,” all of which are 
inaccurate to describe organisms. The stability of self-organizing sys- 
tems is utterly dynamic and must not be confused with equilibrium. It 
consists in maintaining the same overall structure in spite of ongoing 
changes and replacements of its components. A cell, for example, ac- 
cording to Weiss, “retains its identity far more conservatively and re- 
mains far more similar to itself from moment to moment, as well as 
to any other cell of the same strain, than one could ever predict 
from knowing only about its inventory of molecules, macromolecules, 
and organelles which is subject to incessant change, reshuffling, and 
milling of its population.”° The same is true for human organisms. 
We replace all our cells, except for those in the brain, within a few 
years, yet we have no trouble recognizing our friends even after long 
periods of separation. Such is the dynamic stability of self-organizing 
systems. 

The phenomenon of self-organization is not limited to living matter 
but occurs also in certain chemical systems, which have been studied 
extensively by the physical chemist and Nobel laureate Ilya Prigogine, 
who developed a detailed dynamic theory to describe their behavior.’ 
Prigogine has called these systems “dissipative structures” to express 
the fact that they maintain and develop structure by breaking down 
other structures in the process of metabolism, thus creating entropy— 
disorder—which is subsequently dissipated in the form of degraded 
waste products. Dissipative chemical structures display the dynamics 
of self-organization in its simplest form, exhibiting most of the phe- 
- nomena characteristic of life—self-renewal, adaptation, evolution, and 
even primitive forms of “mental” processes. The only reason why they 
are not considered aliye is that they do not reproduce or form cells. 
These intriguing systems thus represent a link between animate and 
inanimate matter. Whether they are called living organisms or not is, 
ultimately, a matter of convention. 

Self-renewal is an essential aspect of self-organizing ‘systems. 
Whereas a machine is constructed to produce a specific product or to 
carry out a specific task intended by its designer, an organism is pri- 
marily engaged in renewing itself; cells are breaking down and building 
up structures, tissues and organs are replacing their cells in continual 
cycles. Thus the pancreas replaces most of its cells every twenty-four 
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hours, the stomach lining every three days; our white blood cells are 
renewed in ten days and 98 percent of the protein in the brain is 
turned over in less than one month. All these processes are regulated in 
such a way that the overall pattern of the organism is preserved, and 
this remarkable ability of self-maintenance persists under a variety of 
circumstances, including changing environmental conditions and 
many kinds of interference. A machine will fail if its parts do not work 
in the rigorously predetermined manner, but an organism will main- 
tain its functioning in a changing environment, keeping itself in run- 
ning condition and repairing itself through healing and regeneration. 
The power of regenerating organic structures diminishes with increas- 
ing complexity of the organism. Flatworms, polyps, and starfish can 
regenerate almost their entire body from a small fraction; lizards, sala- 
manders, crabs, lobsters, and many insects are able to renew a lost 
organ or limb; and higher animals, including humans, can renew tis- 
sues and thus heal their injuries. 

Even though they are capable of maintaining and repairing them- 
selves, no complex organisms can function indefinitely. They gradually. 
deteriorate in the process of aging and, eventually, succumb to exhaus- 
tion even when relatively undamaged. To survive, these species have 
developed a form of “super-repair.””® Instead of replacing the damaged 
or worn-out parts they replace the whole organism. This, of course, is 
the phenomenon of reproduction, which is characteristic of all life, 

Fluctuations play a central role in the dynamics of self-maintenance. 
Any living system can be described in terms of interdependent vari- 
ables, each of which can vary over a wide range between an upper and 
a lower limit. All variables oscillate between these.limits, so that the 
system is in a state of continual fluctuation, even when there is no dis- 
turbance. Such a state is known as homeostasis. It is a state of dy- 
namic, transactional balance in which there is great flexibility; in other 
words, the system has a large number of options for interacting with its 
environment. When there is some disturbance, the organism tends to 
return to its original state, and it does so by adapting in various ways to 
environmental changes. Feedback mechanisms come into play and 
tend to reduce any deviation from the balanced state. Because of these 
regulatory mechanisms, also known as negative feedback, the body 
temperature, blood pressure, and many other important conditions of 
higher organisms remain relatively constant even when the environ- 
ment changes considerably. However, negative feedback is only one as- 
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pect of self-organization through fluctuations. The other aspect is posi- 
tive feedback, which consists in amplifying certain deviations rather 
than damping them. We shall see that this phenomenon plays a cru- 
cial role in the processes of development, learning, and evolution. 

The ability to adapt to a changing environment is an essential char- 
acteristic of living organisms and of social systems. Higher organisms 
are usually capable of three kinds of adaptation, which come into play 
successively during prolonged environmental changes.’ A person who 
goes from sea level to a high altitude may begin to pant and her heart 
may race. These changes are swiftly reversible; descending the same 
day will make them disappear immediately. Adaptive changes of this 
kind are part of the phenomenon of stress, which consists of pushing 
one or several variables of the organism to their extreme values. As a 
consequence the system as a whole will be rigid with respect to these 
variables and thus unable to adapt to further stress. For example, the 
person at high altitude will not be able to run up a staircase. Further- 
more, since all variables in the system are interlinked, a rigidity in one 
will also affect the others, and the loss of flexibility will spread through 
the system. 

If the environmental change persists, the organism will go through a 
further process of adaptation. Complex physiological changes take 
place among the more stable components of the system to absorb the 
environmental impact and restore flexibility. Thus the person at high 
altitude will be able to breathe normally again after a certain period of 
time and to use her panting mechanism for adjusting to other emer- 
gencies that might otherwise be lethal. This form of adaptation is 
known as somatic* change. Acclimatization, habit-forming, and addic- 
tion are special cases of this process. 

Through somatic change the organism recaptures some of its flexi- 
bility by substituting a deeper.and more enduring change for a more 
superficial and reversible one. Such an adaptation will be achieved 
comparatively slowly and will be slower to reverse. Yet somatic 
changes are still reversible. This means that various circuits of the bio- 
logical system must be available for such a reversal for the entire time 
during which the change is maintained. Such a prolonged loading of 
circuits will limit the organism’s freedom to control other functions 
and thus reduce its flexibility. Although the system is more flexible 


* Somatic means “bodily,” from the Greek soma (“body”). 
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after the somatic change than it was before, when it was under stress, it 
is still less flexible than it was before the original stress occurred. So- 
matic change, then, internalizes stress, and the accumulation of such 
internalized stress may, eventually, lead to illness. 

The third kind of adaptation available to living organisms is the ad- 
aptation of the species in the process of evolution. The changes 
brought about by mutation, also known as genotypic* changes, are to- 
tally different from somatic changes. Through genotypic change a spe- 
cies adapts to the environment by shifting the range of some of its 
variables, and notably of those which result in the most economical 
changes. For example, when the climate gets colder an animal will 
grow thicker fur rather than just running around more to keep warm. 
Genotypic change provides more flexibility than somatic change. Since 
every cell contains a copy of the new genetic information, it will be- 
have in the changed manner without needing any messages from sur- 
rounding tissues and organs. Thus more circuits of the system will re- 
main open and the overall flexibility is increased. On the other hand, 
genotypic change is irreversible within the lifetime of an individual. 

The three modes of adaptation are characterized by increasing flexi- 
bility and decreasing reversibility. The quickly reversible stress reaction 
will be replaced by somatic change in order to increase flexibility under 
continuing stress, and evolutionary adaptation will be induced to fur- 
ther increase flexibility. when the organism has accumulated so many 
somatic changes that it becomes too rigid for survival. Thus successive 
modes of adaptation restore as much as possible the flexibility that the 
organism has lost under environmental stress. The flexibility of an indi- 
vidual organism will depend on how many of its variables are kept 
fluctuating within their tolerance limits; the more fluctuations, the 
greater the stability of the organism. For populations of organisms the 
criterion corresponding to flexibility is variability. Maximum genetic 
variation within a population provides the maximum number of possi- 
bilities for evolutionary adaptation. 

The ability of species to adapt to environmental changes through ge- 
netic mutations has been studied extensively and very successfully in 
our century, together with the mechanisms of reproduction and hered- 
ity. However, these aspects represent only one side of the phenomenon 


* Genotype is a technical term for the genetic constitution of an organism; geno- 
. typic changes are changes in the genetic makeup. 
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of evolution. The other side is the creative development of new struc- 
tures and functions without any environmental pressure, which is a 
manifestation of the potential for self-transcendence that is inherent in 
all living organisms. The Darwinian concepts, therefore, express only 
one of two complementary views that are both necessary in under- 
standing evolution. Discussion of the view of evolution as an essential 
manifestation of self-organizing systems will be easier if we first take a 
closer look at the relation between organisms and their environment. 


As the notion of an independent physical entity has become prob- 
lematic in subatomic physics, so has the notion of an independent or- 
ganism in biology. Living organisms, being open systems, keep them- 
selves alive and functioning through intense transactions with their 
environment, which itself consists partially of organisms. Thus the 
whole biosphere—our planetary ecosystem—is a dynamic and highly 
integrated web of living and nonliving forms. Although this web is 
multileveled, transactions and interdependencies exist among all its 
levels. 

Most organisms are not only embedded in ecosystems but are com- 
plex ecosystems themselves, containing a host of smaller organisms 
that have considerable autonomy and yet integrate themselves har- 
moniously into the functioning of the whole. The smallest of these liv- 
ing components show an astonishing uniformity, resembling one an- 
other quite closely throughout the living world, as vividly described by 
Lewis Thomas: 


There they are, moving about in my cytoplasm. ... They are much less 
closely related to me than to each other and to the free-living bacteria 
out under the hill. They feel like strangers, but the thought comes that 
the same creatures, precisely the same, are out there in the cells of sea- 
gulls, and whales, and dune grass, and seaweed, and hermit crabs, and 
further inland in the leaves of the beech in my backyard, and in the 
family of skunks beneath the back fence, and even in that fly on the 
window. Through them, I am connected: I have close relatives, once 
removed, all over the place.!? 


Although all living organisms exhibit conspicuous individuality and 
are relatively autonomous in their functioning, the boundaries between 
organism and environment are often difficult.to ascertain. Some orga- 
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nisms can be considered alive only when they are in a certain environ- 
ment; others belong to larger systems that behave more like an auton- 
omous organism than its individual members; still others collaborate to 
build large structures which become ecosystems supporting hundreds 
of species. 

In the world of microorganisms, viruses are among the most intrigu- 
ing creatures, existing on the borderline between living and nonliving 
matter. They are only partly self-sufficient, alive only in a limited sense. 
Viruses are unable to function and multiply outside of living cells. 
They are vastly simpler than any microorganism, the simplest among 
them consisting of just a nucleic acid, DNA or RNA. In fact, outside 
of cells viruses show no apparent signs of life. They are simply chemi- 
cals, exhibiting highly complex but completely regular molecular 
structures.'! In some cases it has even been possible to take viruses 
apart, purify their components, and then put them back together again 
without destroying their capacity to function. 

Although isolated virus particles are just assemblages of chemicals, 
they consist of chemical substances of a very special kind—the pro- 
teins and nucleic acids that are the essential constituents of living mat- 

!2 In viruses these substances can be studied in isolation, and it was 
sie studies that led molecular biologists to some of their greatest dis- 
coveries in the 1950s and 1960s. Nucleic acids are chainlike macro- 
molecules that carry information for self-replication and protein syn- 
thesis. When a virus enters a living cell it is able to use the cell’s 
biochemical machinery to build new virus particles according to the 
instructions encoded in its DNA or RNA. A virus, therefore, is not an 
ordinary parasite which takes nourishment from its host to live and re- 
produce itself. Being essentially a chemical message, it does not pro- 
vide its own metabolism, nor can it perform many other functions 
characteristic of living organisms. Its only function is to take over the 
cell’s replication machinery and use it to replicate new virus particles. 
This activity takes place at a frantic rate. Within an hour an infected 
cell can produce thousands of new viruses and in many cases the cell 
will be destroyed in the process. Since so many virus particles are pro- 
duced by a single cell, a virus infection of a multicelled organism can 
tapidly destroy a great number of cells and thus lead to disease. 

Although the structure and functioning of viruses is now well 
known, their basic nature still remains intriguing. Outside living cells a 
virus particle cannot be called a living organism; inside a cell it forms a 
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living system together with the cell, but one of a very special kind. It is 
self-organizing, but the purpose of its organization is not the stability 
and survival of the entire virus-cell system. Its only aim is the produc- 
tion of new viruses that will then go on to form living systems of this 
peculiar kind in the environments provided by other cells. 

The special way in which viruses exploit their environment is an ex- 
ception in the living world. Most organisms integrate themselves har- 
moniously into their surroundings, and some of them reshape their en- 
vironment in such a way that it becomes an ecosystem capable of 
supporting large numbers of animals and plants. The outstanding ex- 
ample of such ecosystem-building organisms are corals, which for a 
long time were thought to be plants but are more appropriately classi- 
fied as animals. Coral polyps are tiny multicellular organisms that join 
to form large colonies and, as such, can grow massive skeletons of lime- 
stone. Over long periods of geological time many of these colonies 
have grown into huge coral reefs, which represent by far the largest 
structures created by living organisms on earth. These massive struc- 
tures support innumerable bacteria, plants, and animals: encrusting or- 
ganisms living on top of the coral framework, fishes and invertebrates 
hiding in its nooks and crannies, and various other creatures that cover 
virtually all the available space on the reef.!? To build these densely 
populated ecosystems the coral polyps function in a highly coordinated 
way, sharing nervous networks and reproductive capabilities to such an 
extent that it is often difficult to consider them individual organisms. 

Similar patterns of coordination exist in tightly knit animal societies 
of higher complexity. Extreme examples are the social insects—bees, 
wasps, ants, termites, and others—that form colonies whose members 
are so interdependent and in such close contact that the whole system 
resembles a large, multicreatured organism."* Bees and ants are unable 
to survive in isolation, but in great numbers they act almost like the 
cells of a complex organism with a collective intelligence and capabili- 
ties for adaptation far superior to those of its individual members. This 
phenomenon of animals joining up to form larger organismic systems 
is not limited to insects but can also be observed in several other spe- 
cies, including, of course, the human species. 

Close coordination of activities exists not only among individuals of 
the same species but also among different species, and again the re- 
sulting living systems have the characteristics of single organisms. 
Many types of organisms that were thought to represent well-defined 
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biological species have turned out, upon close examination, to consist 
of two or more different species in intimate biological association. This 
phenomenon, known as symbiosis, is so widespread throughout the 
living world that it has to be considered a central aspect of life. Symbi- 
otic relationships are mutually advantageous to the associated partners, 
and they involve animals, plants, and microorganisms in almost every 
imaginable combination.!> Many of these may have formed their 
union in the distant past and evolved toward ever more interdepen- 
dence and exquisite adaptation to one another. 

Bacteria frequently live in symbiosis with other organisms in a way 
that makes both their own lives and the lives of their hosts dependent 
on the symbiotic relationship. Soil bacteria, for example, alter the con- 
figurations of organic molecules so that they become usable for the en- 
ergy needs of plants. To do so the bacteria incorporate themselves so 
intimately into the roots of the plants that the two are almost indistin- 
guishable. Other bacteria live in symbiotic relationships in the tissues 
of higher organisms, especially in the intestinal tracts of animals and 
humans. Some of these intestinal microorganisms are highly beneficial 
to their hosts, contributing to their nutrition and increasing their resis- 
tance to disease. 

At an even smaller scale, symbiosis takes place within the cells of all 
higher organisms and is crucial to the organization of cellular activities. 
Most cells contain a number of organelles, which’ perform specific 
functions and until recently were thought to be molecular structures 
built by the cell. But it now appears that some organelles are organisms 
in their own right.!° The mitochondria, for example, which are often 
called the powerhouses of the cell because they fuel almost all cellular 
energy systéms, contain their own genetic material and can replicate 
independently of the replication of the cell. They are permanent resi- 
dents in all higher organisms, passed on from generation to generation 
and living in intimate symbiosis within each cell. Similarly, the chloro- 
plasts of green plants which contain the chlorophyll and the apparatus 
for photosynthesis are independent, self-replicating inhabitants in the 
plants’ cells. 

The more one studies the living world the more one comes to realize 
that the tendency, to associate, establish links, live inside one another 
and cooperate is an essential characteristic of living organisms. As 
Lewis Thomas has observed, “We do not have solitary beings. Every 
creature is, in some sense, connected to and dependent on the rest. 
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Larger networks of organisms form ecosystems, together. with vatious 
inanimate components linked to the animals, plants, and microorga- 
nisms through an intricate web of relations involving the exchange of 
matter and energy in continual cycles. Like individual organisms, eco- 
systems are self-organizing and self-regulating systems in which partic- 
ular populations of organisms undergo periodic fluctuations. Because 
of the nonlinear nature of the pathways and interconnections within 
an ecosystem, any serious disturbance will not be limited to a single ef- 
fect but is likely to spread throughout the system and may even be 
amplified by its internal feedback mechanisms. 

In a balanced ecosystem animals and plants live together in a combi- 
nation of competition and mutual dependency. Every species has the 
potential of undergoing an exponential population growth but these 
tendencies are kept in check by various controls and interactions. 
When the system is disturbed, exponential “runaways” will start to 
appear. Some plants will turn into “weeds” and some animals into 
“pests,” and other species will be exterminated. The balance, or 
health, of the whole system will be threatened. Explosive growth of 
this kind is not limited to ecosystems but occurs also in single orga- 
nisms. Cancers and other tumors are dramatic examples of pathologi- 
cal growth. 

Detailed study of ecosystems over the past decades has shown quite 
clearly that most relationships between living organisms are essentially 
cooperative ones, characterized by coexistence and interdependence, 
and symbiotic in various degrees. Although there is competition, it 
usually takes place within a wider context of cooperation, so that the 
* larger system is kept in balance. Even predator-prey relationships that 
are destructive for the immediate prey are generally beneficient for 
both species. This insight is in sharp contrast to the views of the Social 
Darwinists, who saw life exclusively in terms of competition, struggle, 
and destruction. Their view of nature has helped create a philosophy 
that legitimates exploitation and the disastrous impact of our technol- 
ogy on the natural environment. But such a view has no scientific jus- 
tification, because it fails to perceive the integrative and cooperative 
principles that are essential aspects of the ways in which living systems 
organize themselves at all levels. 

As Thomas has emphasized, even in cases where there have to be 
winners and losers the transaction is not necessarily a combat. For ex- 
ample, when two individuals of a certain species of corals find them- 


279 


THE NEW VISION OF REALITY 


selves in a place where there is room for only one, the smaller of the 
two will always disintegrate, and it will.do so by means of its own au- 
tonomous mechanisms: “He is not thrown out, not outgamed, not 
outgunned; he simply chooses to bow out.”!® Excessive aggression, 
competition, and destructive behavior are predominant only in the 
human species and have to be dealt with in terms of cultural values 
rather than being “explained” pseudoscientifically as inherently natu- 
ral phenomena. 


Many aspects of the relationships between organisms and their en- 
vironment can be described very coherently with the help ‘of the sys- 
tems concept of stratified order, which has been touched upon ear- 
lier.!? The tendency of living systems to form multileveled structures 


whose levels differ in their complexity is all-pervasive throughout na- * 


ture and has to be seen as a basic principle of self-organization. At each 
level of complexity we encounter systems that are integrated, self-or- 
ganizing wholes consisting of smaller parts and, at the same time, act- 
ing as parts of larger wholes. For example, the human organism con- 
tains organ systems composed of several organs, each organ being 
made up of tissues and each tissue made up of cells. The relations be- 
tween these systems levels can.be represented by a “‘systems tree.” 

As in a real tree, there are interconnections and interdependencies be- 
tween all systems levels; each level interacts and communicates with its 
total environment. The trunk of the systems tree indicates that the in- 
dividual organism is connected to larger social and ecological systems, 
which in turn have the same tree structure (p. 281). 

At each level the system under consideration may constitute an indi- 
vidual organism. A cell may be part of a tissue but may also be a micro- 
organism which is part of an ecosystem, and very often it is impossible 
to draw a clear-cut distinction between these descriptions. Every sub- 
system is a relatively autonomous organism while also being a compo- 
nent of a larger organism; it is a “holon,” in Arthur Koestler’s term, 
manifesting both the independent properties of wholes and the depen- 
dent properties of parts. Thus the pervasiveness of order in the uni- 
verse takes on a new meaning: order at one systems level is the conse- 
quence of self-organization at a larger level. 

From an evolutionary point of view it is easy to understand why 
stratified, or multileveled, systems are so widespread in nature.?” They 
evolve much more rapidly and have much better chances of survival 
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than nonstratified systems, because in cases of severe disturbances they 
can decompose into their various subsystems without being completely 
destroyed. Nonstratified systems, on the other hand, would totally dis- 
integrate and would have to start evolving again from scratch. Since 
living systems encounter many disturbances during their long history 
of evolution, nature has sensibly favored those which exhibit stratified 
order. As a matter of fact, there seem to be no records of survival of 
any others. 

The multileveled structure of living organisms, like any other biolog- 
ical structure, is a visible manifestation of the underlying processes of 
self-organization. At each level there is a dynamic balance between 
self-assertive and integrative tendencies, and all holons act as interfaces 
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and relay stations between systems levels. Systems theorists sometimes 
call this pattern of organization hierarchical, but that word may be 
rather misleading for the stratified order observed in nature. The word 
“hierarchy”* referred originally to the government of the Church. 
Like all human hierarchies, this ruling body was organized into a num- 
ber of ranks according to levels of power, each rank being subordinate 
to one at the level above it. In the past the stratified order of nature has 
often been misinterpreted to justify authoritarian social and political 
_. structures.’ 

To avoid confusion we may reserve the term “hierarchy” for those 
fairly rigid systems of domination and control in which orders are 
transmitted from the top down. The traditional symbol for these 
structures has been the pyramid. By contrast, most living systems ex- 
hibit multileveled patterns of organization characterized by many in- 
tricate and nonlinear pathways along which signals of information and 
transaction propagate between all levels, ascending as well as descend- 
ing. That is why I have turned the pyramid around and transformed it 
into a tree, a more appropriate symbol for the ecological nature of 
stratification in living systems. As a real tree takes its nourishment 
through both its roots and its leaves, so the power in a systeis tree 
flows in both directions, with neither end dominating the other and all 
levels interacting in interdependent harmony to support the function- 
ing of the whole. 

The important aspect of the stratified order in nature is not the 
transfer of control but rather the organization of complexity. The vari- 
ous systems levels are stable levels of differing complexities, and this 
makes it possible to use different descriptions for each level. However, 
as Weiss has pointed out, any “level” under consideration is really the 
level of the observer's attention.”* The new insight of subatomic phys- 
ics also seems to hold for the study of living matter: the observed pat- 
terns of matter are reflections of patterns of mind. 

The concept of stratified order also provides the proper perspective 
on the phenomenon of death. We have seen that self-renewal—the 
breaking down and building up of structures in continual cycles—is an 
essential aspect of living systems. But the structures that are contin- 
ually being replaced are themselves living organisms. From their point 
of view the self-renewal of the larger system is their own cycle of birth 


* From the Greek hieros (“sacred”) and arkhia (“rule”). 
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and death. Birth and death, therefore, now appear as a central aspect 
of self-organization, the very essence of life. Indeed, all living things _ 
around us renew themselves all the time, and this also means that 
everything around us dies all the time. “If you stand in a meadow,” 
Thomas writes, “‘at the edge of a hillside and look around carefully, al- 
most everything you can catch sight of is in the process of dying.””* 
But for every organism that dies another one is born. Death, then, is 
not the opposite of life but an essential aspect of it. 

Although death is a central aspect of life, not all organisms die. 
Simple one-celled organisms, such as bacteria and amoebae, reproduce 
by cell division and in doing so simply live on-in their progeny. The 
bacteria around today are essentially the same that populated the earth 
billions of years ago, but they have branched into innumerable orga- 
nisms. This kind of life without death was the only.kind of life for the 
first two-thirds of evolutionary history. During that immense time span 
there was no aging and no death, but there was not much variety 
either—no higher life forms and no self-awareness. Then, about a bil- 
lion years ago, the evolution of life went through an extraordinary ac- 
celeration and produced a great variety of forms. To do so, “life had to 
invent sex and death,” as Leonard Shlain put it. “Without sex there 
could be no variety, without death no individuality.”2* From then on 
higher organisms would age and die and individuals would pair their 
chromosomes in sexual reproduction, thus generating enormous ge- 
netic variety which made evolution proceed several thousand times 
faster. 

Stratified systems evolved along with these higher life forms, systems 
that renew themselves at all levels and thus maintain ongoing cycles of 
birth and death for all organisms throughout the tree structure. And 
this development brings us to questions about the place of human 
beings in the living world. Since we too are born and are bound to die, 
does this mean that we are parts of larger systems that continually 
renew themselves? Indeed, this seems to be the case. Like all other liv- 
ing creatures we belong to ecosystems and we also form our own social 
systems. Finally, at an even larger level, there is the biosphere, the eco- 
system of the entire planet, upon which our survival is utterly depen- 
dent. We do not usually consider these larger systems as individual or- 
ganisms like plants, animals, or people, but a new scientific hypothesis 
does just that at the largest accessible level. Detailed studies of the 
ways in which the biosphere seems to regulate the chemical composi- 
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tion of the air, the temperature on the surface of the earth, and many 
other aspects of the planetary environment have led the chemist James 
Lovelock and the microbiologist Lynn Margulis to suggest that these 
phenomena can be understood only if the planet as a whole is regarded 
as a single living organism. Recognizing that their hypothesis repre- 
sents a renaissance of a powerful ancient myth, the two scientists have 
called it the Gaia hypothesis, after the Greek goddess of the earth.?* 

Awareness of the earth as alive, which played an important role in 
our cultural past, was dramatically revived when astronauts were able, 
for the first time in human history, to look at our planet from outer 
space. Their perception of the planet in all its shining beauty—a blue 
and white globe floating in the deep darkness of space—moved them 
deeply and, as many of them have since declared, was a profound spir- 
itual experience that forever changed their relationship to the earth. 
The magnificent photographs of the “Whole Earth” which these as- 
tronauts brought back became a powerful new symbol for the ecology 
movement and may well be the most significant result of the whole 
space program. 

What the astronauts, and countless men and women on earth before. 
them, realized intuitively is now being confirmed by scientific investi- 
gations, as described in great detail in Lovelock’s book. The planet is 
not only teeming with life but seems to be a living being in its own 
right. All the living matter on earth, together with the atmosphere, 
oceans, and soil, forms a complex system that has all the characteristic 
patterns of self-organization. It persists in a remarkable state of chemi- 
cal and thermodynamic nonequilibrium and is able, through a huge va- 
tiety of processes, to regulate the planetary environment so that opti- 
mal conditions for the evolution of life are maintained. 

For example, the climate on earth has never been totally unfavor- 
able for life since living forms first appeared, about four billion years 
ago. During that long period of time the radiation from the sun in- 
creased by at least 30 percent. If the earth were simply a solid inani- 
mate object, its surface temperature would follow the sun’s energy - 
output, which means that the whole earth would have been a frozen 
sphere for more than a billion years. We know from geological records 
that such adverse conditions never existed. The planet maintained a 
fairly constant surface temperature throughout the evolution of life, 
much as a human organism maintains a constant body temperature in 
spite of varying environmental conditions. 
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Similar patterns of self-regulation can be observed for other environ- 
mental properties, such as the chemical composition of the atmo- 
sphere, the salt content of the oceans, and the distribution of trace ele- 
ments among plants and animals. All these are regulated by intricate 
cooperative networks that exhibit the properties of self-organizing sys- 
tems. The earth, then, is a living system; it functions not just like an 
organism but actually seems to be an organism—Gaia, a living plane- 
tary being. Her properties and activities cannot be predicted from the 
sum of her parts; every one of her tissues is linked to every other tissue 
and all of them are mutually interdependent; her many pathways of 
communication are highly complex and nonlinear; her form has 
evolved over billions of years and continues to evolve. These observa- 
tions were made within a scientific context, but they go far beyond sci- 
ence. Like many other aspects of the new paradigm, they reflect a pro- 
found ecological awareness that is ultimately spiritual. 


The systems view of living organisms is difficult to grasp from the 
perspective of classical science because it requires significant modifica- 
tions of many classical concepts and ideas. The situation is not unlike 
the one encountered by physicists during the first three decades of this 
century, when they were forced to adopt drastic revisions of their basic 
concepts of reality to understand atomic phenomena. This parallel is 
further enforced by the fact that the notion of complementarity, which 
was so crucial in the development of atomic physics, also seems to play 
an important role in the new systems biology. 

Besides the complementarity of self-assertive and integrative ten- 
dencies, which can be observed at all levels of nature’s stratified sys- 
tems, living organisms display another pair of complementary dynamic 
phenomena that are essential aspects of self-organization. One of 
them, which may be described loosely as self-maintenance, includes 
the processes of self-renewal, healing, homeostasis, and adaptation. 
The other, which seems to represent an opposing but complementary 
tendency, is that of self-transformation and self-transcendence, a phe- 
nomenon that expresses itself in the processes of learning, develop- 
ment, and evolution. Living organisms have an inherent potential for 
reaching out beyond themselves to create new structures and new pat- 
terns of behavior. This creative reaching out into novelty, which in 
time leads to an ordered unfolding of complexity, seems to be a funda- 
mental property of life, a basic characteristic of the universe which is 
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not—at least for the time being—amenable to further explanation. 
We can, however, explore the dynamics and mechanisms of self-tran- 
scendence in the evolution of individuals, species, ecosystems, socie- 
ties, and cultures. 

The two complementary tendencies of self-organizing systems are in 
continual dynamic interplay, and both of them contribute to the phe- 
nomenon of evolutionary adaptation. To understand this phenome- 
non, therefore, two complementary descriptions will be needed. One 
will have to include many aspects of neo-Darwinian theory, such as 
mutation, the structure of DNA, and the mechanisms of reproduction 
and heredity. The other description must deal not with the genetic 
mechanisms but with the underlying dynamics of evolution, whose 
central characteristic is not adaptation but creativity. If adaptation 
alone were the core of evolution, it would be hard to explain why living 
forms ever evolved beyond the blue-green algae, which are perfectly 
adapted to their environment, unsurpassed in their reproductive capac- 
ities, and have proved their fitness for survival over billions of years. 

The creative unfolding of life toward forms of ever increasing com- 
plexity remained an unsolved mystery for more than a century after 
Darwin, but recent study has outlined the contours of a theory of evo- 
lution that promises to shed light on this striking characteristic of liv- 
ing organisms. This is a systems theory that focuses on the dynamics of 
self-transcendence and is based on the work of a number of scientists 
from various disciplines. Among the main contributors are the chem- 
ists Ilya Prigogine and Manfred Eigen, the biologists Conrad Wad- 
dington and Paul Weiss, the anthropologist Gregory Bateson, and the 
systems theorists Erich Jantsch and Ervin Laszlo. A comprehensive 
synthesis of the theory has recently been published by Erich Jantsch, 
who regards evolution as an essential aspect of the dynamics of self- 
organization.” This view makes it possible to begin to understand bio- 
logical, social, cultural and cosmic evolution in terms of the same pat- 
tern of systems dynamics, even though the different kinds of evolution 
involve very different mechanisms. A basic complementarity of de- 
scriptions, which is still far from being understood, is manifest 
throughout the theory, examples being the interplay between adapta- 
tion and creation, the simultaneous action of chance and necessity, 
and the subtle interaction between macro- and microevolution. 

The basic dynamics of evolution, according to the new systems 
view, begins with a system in homeostasis—a state of dynamic balance 
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characterized by multiple, interdependent fluctuations. When the sys- 
tem is disturbed it has the tendency to maintain its stability by means 
of negative feedback mechanisms, which tend to reduce the deviation 
from the balanced state. However, this is not the only possibility. De- 
viations may also be reinforced internally through positive feedback, 
either in response to environmental changes or spontaneously without 
any external influence. The stability of a living system is continually 
tested by its fluctuations, and at certain moments one or several of 
them may become so strong that they drive the system over an instabil- 
ity into an entirely new structure, which will again be fluctuating and 
telatively stable. The stability of living systems is never absolute. It will 
persist as long as the fluctuations remain below a critical size, but any 
system is always ready to transform itself, always ready to evolve. This 
basic model of evolution, worked out for chemical dissipative struc- 
tures by Prigogine and his collaborators, has since been applied suc- 
cessfully to describe the evolution of various biological, social, and 
ecological systems. , 

There are a number of fundamental differences between the new 
systems theory of evolution and the classical neo-Darwinian theory. 
The classical theory sees evolution as moving toward an equilibrium 
state, with organisms adapting themselves ever more perfectly to their 
environment. According to the systems view, evolution operates far 
from equilibrium and unfolds through an interplay of adaptation and 
creation. Moreover, the systems theory takes into account that the en- 
vironment is, itself, a living system capable of adaptation and evolu- 
tion. Thus the focus shifts from the evolution of an organism to the 
coevolution of organism plus environment. The consideration of such 
mutual adaptation and coevolution was neglected in the classical view, 
‘which has tended to concentrate on linear, sequential processes and to 
ignore transactional phenomena that are mutually conditioning and 
going on simultaneously. 

Jacques Monod saw evolution as a strict sequence of chance and ne- 
cessity, the chance of random mutations and the necessity of sur- 
vival.” Chance and necessity are also aspects of the new theory, but 
their roles are quite different. The internal reinforcement of fluctua- 
tions and the way the system reaches a critical point may occur at ran- 
dom and are unpredictable, but once such a critical point has been 
reached the system is forced to evolve into a new structure. Thus 
chance and necessity come into play simultaneously and act as com- 
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plementary principles. Moreover, the unpredictability of the whole 
process is not limited to the origin of the instability. When a system 
becomes unstable, there are always at least two new possible structures 
into which it can evolve. The further the system has moved from equi- 
librium, the more options will be available. Which of these options is 
chosen is impossible to predict; there is true freedom of choice. As the 
system approaches the critical point, it “decides” itself which way to 
go, and this decision will determine its evolution. The totality of possi- 
ble evolutionary pathways may be imagined as a multiforked graph 
with free decisions at each branching point. “ 
. This picture shows that evolution is basically open and indetermi- 
nate. There is no goal in it, or purpose, and yet there is a recognizable 
pattern of development. The details of this pattern are unpredictable 
because of the autonomy living systems possess in their evolution as in 
other aspects of their organization.”? In the systems view the process of 
evolution is not dominated by “blind chance” but represents an un- 
folding of order and complexity that can be’seen as a kind of learning 
process, involving autonomy and freedom of choice. 

Since the days of Darwin, scientific and religious views about evolu- 
tion have often been in opposition, the latter assuming that there was 
some general blueprint designed by a divine creator, the former reduc- 
ing evolution to a cosmic game of dice. The new systems theory ac- 
cepts neither of these views. Although it does not deny spirituality and 
can even be used to formulate the concept of a deity, as we shall see 
below, it does not allow for a preestablished evolutionary plan. Evolu- 
tion is an ongoing and open adventure that continually creates its own 
purpose in a process whose detailed outcome is inherently unpredict- . 
able. Nevertheless, the general pattern of evolution can be recognized 
and is quite comprehensible. Its characteristics include the progressive 
increase of complexity, coordination, and interdependence; the inte- 
gration of individuals into multileveled systems; and the continual re- 
finement of certain functions and patterns of behavior. As Ervin Laszlo 
sums it up, “There is a progression from multiplicity and chaos to one- 
ness and order.” *? 


In classical science nature was seen as a mechanical system com- 
posed of basic building blocks. In accordance with this view, Darwin 
proposed a theory of evolution in which the unit of survival was the 
species, the subspecies, or some other building block of the biological 
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world. But a century later it has become quite clear that the unit of sur- 
vival is not any of these entities. What survives is the organism-in-its- 
environment.”. An organism that thinks only in terms of its own sur- 
vival will invariably destroy its environment and, as we are learning 
from bitter experience, will thus destroy itself. From the systems point 
of view the unit of survival is not an entity at all, but rather a pattern of 
organization adopted by an organism in its interactions with its en- 
vironment; or, as neurologist Robert Livingston has expressed it, the 
evolutionary selection process acts on the basis of behavior.” 

In the history of life on earth, the coevolution of microcosm and 
macrocosm is of particular importance. Conventional accounts of the 
origin of life usually describe the build-up of higher life forms in mi- 
croevolution and neglect the macroevolutionary aspects. But these two 
are complementary aspects of the same evolutionary process, as 
Jantsch has emphasized.*? From one perspective microscopic life cre- 
ates the macroscopic conditions for its further evolution; from the 
other perspective the macroscopic biosphere creates its own micro- 
scopic life. The unfolding of complexity arises not from adaptation of 
organisms to a given environment but rather from the coevolution of 
_ organism and environment at all systems levels. 

When the earliest life forms appeared on earth around four billion 
years ago—half a billion years after the formation of the planet—they 
were single-celled organisms without a cell nucleus that looked rather 
like some of today’s bacteria. These so-called prokaryotes lived without 
oxygen, since there was little or no free oxygen in the atmosphere. But 
almost as soon'as the microorganisms originated they began to modify 
their environment and create the macroscopic conditions for the fur- 
ther evolution of life. For the next two billion years some prokaryotes 
produced oxygen through photosynthesis, until it reached its present 
levels of concentration in the earth’s atmosphere. Thus the stage was 
set for the emergence of more complex, oxygen-breathing cells that 
would be capable of forming cell tissues and multicellular organisms. 

The next important evolutionary step was the emergence of eu- 
karyotes, single-celled organisms with a nucleus containing the orga- 
nism’s genetic material in its chromosomes. It was these cells that later 
on formed multicellular organisms. According to Lynn Margulis, coau- 
thor of the Gaia hypothesis, eukaryotic cells originated in a symbiosis 
between several prokaryotes that continued to live on as organelles 
within the new type of cell.** We have mentioned the two kinds of or- 
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ganelles—mitochondria and chloroplasts—that regulate the comple- : 


mentary respiration requirements of animals and plants. These are 
nothing but the former prokaryotes, which still continue to manage 
the energy household of the planetary Gaia system, as they have done 
for the past four billion years. 

In the further evolution of life, two steps enormously accelerated the 
evolutionary process and produced an abundance of new forms. The 
first was the development of sexual reproduction, which introduced ex- 
traordinary genetic variety. The second step was the emergence of 
consciousness, which made it possible to replace the genetic mecha- 
nisms of evolution with more efficient social mechanisms, based upon 
conceptual thought and symbolic language. 

To extend our systems view of life to a description of social and cul- 
tural evolution, we will deal first with the phenomena of mind and 
consciousness. Gregory Bateson proposed to define mind as a systems 
phenomenon characteristic of living organisms, societies, and ecosys- 
tems, and he listed a set of criteria which systems have to satisfy for 
mind to occur.** Any system that satisfies those criteria will be able to 
process information and develop the phenomena we associate with 
mind—thinking, learning, memory, for example. In Bateson’s view, 
mind is a necessary and inevitable consequence of a certain complexity 
which begins long before organisms develop a brain and a higher ner- 
vous system. 

Bateson’s criteria for mind turn out to be closely related to those 
characteristics of self-organizing systems which I have listed above as 
the critical differences between machines and living organisms. In- 
deed, mind is an essential property of living systems. As Bateson said, 
“Mind is the essence of being alive.”*° From the systems point of 
view, life is not a substance or a force, and mind is not an entity inter- 
acting with matter. Both life and mind are manifestations of the same 
set of systemic properties, a set of processes that represent the dynam- 
ics of self-organization. This new concept will be of tremendous value 
in our attempts to overcome the Cartesian division. The description of 
mind as a pattern of organization, or a set of dynamic relationships, is 
related to the description of matter in modern physics. Mind and mat- 
ter no longer appear to belong to two fundamentally separate catego- 
ties, as Descartes believed, but can be seen to represent merely differ- 
ent aspects of the same universal process. 

Bateson’s concept of mind will be useful throughout our discussion, 
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but to remain closer to conventional language I shall reserve the term 
“mind” for organisms of high complexity and will use “mentation,” a 
term meaning mental activity, to describe the dynamics of self-organi- 
zation at lower levels. This terminology was suggested some years ago 
by the biologist George Coghill, who developed a beautiful systemic 
view of living organisms and of mind well before the advent of systems 
theory.*” Coghill distinguished three essential and closely interrelated 
patterns of organization in living organisms: structure, function, and 
mentation. He saw structure as organization in space, function as orga- 
nization in time, and mentation as a kind of organization which is inti- 
mately interwoven with structure and function at low levels of com- 
plexity but goes beyond space and time at higher levels. From the 
modern systems perspective, we can say that mentation, being the dy- 
namics of self-organization, represents the organization of all functions 
and is thus a meta-function. At lower levels it will often look like be- 
havior, which can be defined as the totality of all functions, and thus 
the behaviorist approach is often successful at these levels. But at 
higher levels of complexity mentation can no longer be limited to be- 
havior, as it takes on the distinctive nonspatial and nontemporal qual- 
ity that we associate with mind. 

In the systems concept of mind, mentation is characteristic not only 
of individual organisms but also of social and ecological systems. As 
Bateson has emphasized, mind is immanent not only in the body but 
also in the pathways and messages outside the body. There are larger 
manifestations of mind of which our individual minds are only subsys- 
tems. This recognition has very radical implications for our interac- 
tions with the natural environment. If we separate mental phenomena 
from the larger systems in which they are immanent and confine them 
to human individuals, we will see the environment as mindless and will 
tend to exploit it. Our attitudes will be very different when we realize 
that the environment is not only alive but also mindful, like ourselves. 

The fact that the living world is organized in multileveled structures 
means that there are also levels of mind. In the organism, for example, 
there are various levels of “metabolic” mentation involving cells, tis- 
sues, and. organs, and then there is the “neural” mentation of the 
brain, which itself consists of multiple levels corresponding to different 
stages of human evolution. The totality of these mentations consti- 
tutes what we would call the human mind. Such a notion of mind as 
a multileveled phenomenon, of which we are only partly aware in 
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ordinary states of consciousness, is widespread in many non-Western 
cultures and has recently been studied extensively by some Western 
psychologists. 

In the stratified order of nature, individual human n.inds are em- 
bedded in the larger minds of social and ecological systems, and these 
are integrated into the planetary mental system—the mind of Gaia— 
which in turn must participate in some kind of universal, or cosmic 
‘mind. The conceptual framework of the new systems approach is in no 
way restricted by associating this cosmic mind with the traditional idea 
of God. In the words of Jantsch, “God is not the creator, but the mind 
of the universe.”*? In this view the deity is, of course, neither male nor 
female, nor manifest in any personal form, but represents nothing less 
than the self-organizing dynamics of the entire cosmos. 


The organ of neural mentation—the brain and its nervous system— 
is a highly complex, multileveled, and multidimensional living system 
that has remained deeply mysterious in many of its aspects in spite of 
several decades of intensive research in neuroscience.” The human 
brain is a living system par excellence. After the first year of growth no 
new neurons are produced, yet plastic changes will go on for the rest of 
its life. As the environment changes, the brain models itself in response 
to these changes, and any time it is injured the system makes very 
rapid adjustments. You can never wear it out; on the contrary, the 
more you use it, the more powerful it becomes. 

The major function of neurons is to communicate with one another 
by receiving and transmitting electrical and chemical impulses. To do 
so each neuron has developed numerous fine filaments that branch out 
to make connections with other cells, thus establishing a vast and in- 
tricate network of communication which interweaves tightly with the 
muscular and skeletal systems. Most neurons are engaged in continual 
spontaneous activity, sending out a few pulses per second and modu- 
lating the patterns of their activity in various ways to transmit infor- 
mation. The entire brain is always active and alive, with billions of 
nervous impulses flashing through its pathways every second. __ 

The nervous systems of higher animals and humans are so complex 
and display such a rich variety of phenomena that any attempt to un- 
derstand their functioning in purely reductionistic terms seems quite 
hopeless. Indeed, neuroscientists have been able to map out the struc- 
ture of the brain in some detail and have clarified many of its electro- 
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chemical processes, but they have remained almost completely igno- 
rant about its integrative activities. As in the case of evolution, it would 
seem that two complementary approaches are needed: a reductionist 
approach to understand the detailed neural mechanisms, and a holistic 
approach to understand the integration of these mechanisms into the 
functioning of the whole system. So far there have been very few at- 
tempts to apply the dynamics of self-organizing systems to neural phe- 
nomena, but those currently undertaken have brought some encourag- 
ing results.*! In particular, the significance of regular fluctuations in 
the process of perception, in the form of frequency patterns, has re- 
ceived considerable attention. 

Another interesting development is the discovery that the two com- 
plementary modes of description which seem to be required to under- 
stand the nature of living systems are reflected in the very structure 
and functioning of our brains. Research over the past twenty years has 
shown consistently that the two hemispheres of the brain tend to be 
involved in opposite but complementary functions. The left hemi- 
sphere, which controls the right side of the body, seems to be more 
specialized in analytic, linear thinking, which involves processing in- 
formation sequentially; the right hemisphere, controlling the left side 
of the body, seems to function predominantly in a holistic mode that is 
appropriate: for synthesis and tends to process information more dif- 
fusely and simultaneously. ' 

The two complementary modes of functioning have been demon- 
strated dramatically in a number of “split-brain” experiments involv- 
ing epileptic patients whose corpus callosum, the band of fibers that 
normally connects the two hemispheres, had been cut. ‘These patients 
showed some very striking anomalies. For example, with closed eyes 
they could describe an object they were holding in their right hand but 
could only make a guess if the object was held. in the left hand. Simi- 
larly, the right hand could still write but could no longer draw pictures, 
whereas the opposite was the case for the left. Other experiments indi- 
cated that the different specializations of the two sides of the brain rep- 
resented preferences rather than absolute distinctions, but the general 
picture was confirmed.” 

In the past, brain researchers often referred to the left hemisphere as 
the major, and to the right as the minor hemisphere, thus expressing 
our culture’s Cartesian bias in favor of rational thought, quantifica- 
tion, and analysis. Actually the preference for “left-brain” or “right- 
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hand” values and activities is much older than the Cartesian world 
view. In most European languages the right side is associated with the 
good, the just, and the virtuous, the left side with evil, danger, and sus- 
picion. The very word “right” also means “correct,” “appropriate,” 
“just,” whereas “sinister,” which is the Latin word for “left,” conveys 
the idea of something evil and threatening. The German for “law” is 
Recht, and the French droit, both of which also mean “right.” Exam- 
ples of this kind can be found in virtually all Western languages and 
probably in many others as well. The deep-rooted preference for the 
right side—the one controlled by the left brain—in so many cultures 
makes one wonder whether it may not be related to the patriarchal | 
value system. Whatever its origins may be, there have recently been 
attempts to promote more balanced views of brain functioning and to 
develop, methods for increasing one’s mental faculties by stimulating 
and integrating the functioning of both sides of the brain.*? 


The mental activities of living organisms from bacteria to primates 
can be discussed fairly consistently in terms of patterns of self-organiza- 
tion, without the need to modify one’s language very much as one 
moves up the evolutionary ladder in the direction of increasing com- 
plexity. But with human organisms things become quite different. The 
human mind is able to create an inner world that mirrors the outer re- 
ality but has an existence of its own and can move an individual or a 
society to act upon the outer world. In human beings this inner 
world—the psychological realm—unfolds as an entirely new level and 
involves a number of phenomena that are characteristic of human na- 
ture.** They include:self-awareness, conscious experience, conceptual 
thought, symbolic language, dreams, art, the creation of culture, a 
sense of values, interest in the remote past, and concern for the distant 
future. Most of these characteristics exist in rudimentary form in vari- 
ous animal species. In fact, there seems to be no single criterion that 
would allow us to distinguish humans from other animals. What is 
unique about human nature is a combination of characteristics fore- 
shadowed in lower forms of evolution but integrated and developed to 
a high level of sophistication only in the human species.* 

In our interactions with our environment there is a continual inter- 
play and mutual influence between the outer world and our inner 
world. The patterns we perceive around us are based in a very funda- 
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mental way on the patterns within. Patterns of matter mirror patterns 
of mind, colored by subjective feelings and values. In the traditional 
Cartesian view it was assumed that every individual had basically the 
same biological apparatus and that each of us, therefore, had access to 
the same “screen” of sensory perception. The differences were as- 
sumed to arise from the subjective interpretation of the sensory data; 
they were due, in the well-known Cartesian metaphor, to the “little 
man looking at the screen.” Recent neurophysiological studies have 
shown that this is not so. The modification of sensory perception by 
past experiences, expectations, and purposes occurs not only in the in- 
terpretation but begins at the very outset, at the “gates of perception.” 
Numerous experiments have indicated that the registration of data by 
the sense organs will be different for different individuals before per- 
ception is experienced.*° These studies show that the physiological as- 
pects of perception cannot be separated from the psychological aspects 
of interpretation. Moreover, the new view of perception also blurs the 
conventional distinction between sensory and extrasensory percep- 
tion—another vestige of Cartesian thinking—by showing that all per- 
ception is, to some extent, extrasensory. 

Our responses to the environment, then, are determined not so 
much by the direct effect of external stimuli on our biological system 
but rather by our past experience, our expectations, our purposes, and 
the individual symbolic interpretation of our perceptual experience. 
The faint smell of a perfume may evoke joy or sorrow, pleasure or pain, 
through its association with past experience, and our response will vary 
accordingly. Thus the inner and outer worlds are always interlinked in 
the functioning of a human organism; they act upon each other and 
evolve together. 

As human beings, we shape our environment very effectively be- 
cause we are able to represent the outer world symbolically, to think 
conceptually, and to communicate our symbols, concepts, and ideas. 
We do so with the help of abstract language, but also nonverbally 
through paintings, music, and other forms of art. In our thinking and 
communication we not only deal with the present but can also refer to 
the past and anticipate the future, which gives us a degree of auton- 
omy far beyond anything found in other species. The development of 
abstract thinking, symbolic language, and the various other human 
capabilities all depend crucially on a phenomenon that is characteristic 
of the human mind. Human beings possess ‘consciousness; we are 
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aware not only of our sensations but also of ourselves as thinking and 
experiencing individuals. 

The nature of consciousness is a fundamental existential question 
that has fascinated men and women throughout the ages and has re- 
emerged as a topic of intensive discussions among experts from various 
disciplines, including psychologists, physicists, philosophers, neuro- 
scientists, artists, and representatives of mystical traditions. These dis- 
cussions have often been very stimulating but have also created consid- 
erable confusion, because the term “consciousness” is being used in 
different senses by different people. It can mean subjective awareness, 
for example when conscious and unconscious activities are compared, 
but also self-awareness, which is the awareness of being aware. The 
term is also used by many in the sense of the totality of mind, with its 
many conscious and unconscious levels. And the discussion is further 
complicated by the recent strong interest in Eastern “psychologies” 
that have developed elaborate maps of the inner realm and use a dozen 
terms or more to describe its various aspects, all of them usually trans- 
lated as “mind” or “consciousness.” 

In view of this situation, we need to specify carefully the sense in 
which the term consciousness is used. The human mind is a multi- 
leveled and integrated pattern of processes that represent the dynamics 
of human self-organization. Mind is a pattern of organization, and 
awareness is a property of mentation at any level, from single cells to 
human beings, although of course differing very widely in scope. Self- 
awareness, on the other hand, seems to manifest itself only in higher 
animals, unfolding fully in the human mind, and it is this property of 
mind that I mean by consciousness. The totality of the human mind, 
with its conscious and unconscious realms, I shall call, with Jung, the 
psyche. 

Because the systems view of mind is not limited to individual orga- 
nisms but can be extended to social and ecological systems, we may say 
that groups of people, societies, and cultures have a collective mind, 
and therefore also possess a collective consciousness. We may also fol- 
low Jung in the assumption that the collective mind, or collective psy- . 
che, also includes a collective unconscious.*” As individuals we pattici- 
pate in these collective mental patterns, are influenced by them, and 
shape them in turn. In addition the concepts of a planetary mind and a 
cosmic mind may be associated with planetary and cosmic levels of 
consciousness. 
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Most theories about the nature of consciousness seem to be varia- 
tions on either of two opposing views that may nevertheless be com- 
plementary and reconcilable in the systems approach. One of these 
views may be called the Western scientific view. It considers matter as 
primary and consciousness as a property of complex material patterns 
that emerges at a certain stage of biological evolution. Most neuro- 
scientists today subscribe to this view.*® The other view of concious- 
ness may be called the mystical view, since it is generally held in mys- » 
tical traditions. It regards consciousness as the primary reality and 
ground of all being. In its purest form consciousness, according to this 
view, is nonmaterial, formless, and void of all content; it is often de- 
scribed as “pure consciousness,” “ultimate reality,” “suchness,” and 
the like.’? This manifestation of pure consciousness is associated with 
the Divine in many spiritual traditions. It is said ‘to be the essence of 
the universe and to manifest itself in all things; all forms of matter and 
all living beings are seen as patterns of divine consciousness. 

_ The mystical view of consciousness is based on the experience of re- 
ality in nonordinary modes of awareness, which are traditionally 
achieved through meditation but may also occur spontaneously in the 
process of artistic creation and in various other contexts. Modern psy- 
chologists have come to call nonordinary experiences of this kind 
“transpersonal” because they seem to allow the individual mind to make 
contact with collective and even cosmic mental patterns. According 
to nurnerous testimonies, transpersonal experiences involve a strong, 
personal, and conscious relation to reality that goes far beyond the 
present scientific framework. We should therefore not expect science, 
at its present stage, to confirm or contradict the mystical view of con- 
sciousness.” Nevertheless, the systems view of mind seems perfectly 
consistent with both the scientific and the mystical views of conscious- 
ness, and thus to provide the ideal framework for unifying the two. 

The systems view agrees with the conventional scientific view that 
consciousness is a manifestation of complex material patterns. To be 
more precise, it is a manifestation of living systems of a certain com- 
plexity. On the other hand, the biological structures of these systems 
are expressions of underlying processes that represent the system’s self- 
organization, and hence its mind. In this sense material structures are 
no longer considered the primary reality. Extending this way of think- 
ing to the universe as a whole, it is not too far-fetched to assume that 
all its structures—from subatomic particles to galaxies and from bacte- 
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tia to human beings—are manifestations of the universe’s self-organiz- 
ing dynamics, which we have identified with the cosmic mind. But this 
is almost the mystical view, the only difference being that mystics em- 
phasize the direct experience of cosmic consciousness that goes beyond 
the scientific approach. Still, the two approaches seem to be quite 
compatible. The systems view of nature at last seems to provide a 
meaningful scientific framework for approaching the age-old questions 
of the nature of life, mind, consciousness, and matter. 


To understand human nature we study not only its physical and psy- 
chological dimensions but also its social and cultural «manifestations. 
Human beings evolved. as social animals and cannot keep well, physi- 
cally or mentally, unless they remain in contact with other human 
beings. More than any other social species we engage in collective 
thinking, and in doing so we create a world of culture and values that 
becomes an integral part of our natural environment. Thus biological 
and cultural characteristics of human nature cannot be separated. Hu- 
mankind emerged through the very process of creating culture and 

-needs this culture for its survival and further evolution. 

Human evolution, then, progresses through an interplay of inner 
and outer worlds, individuals and societies, nature and culture. All 
these realms are living systems in mutual interaction that display simi- 
lar patterns of self-organization. Social institutions evolve toward in- 
creasing complexity and differentiation, not unlike organic structures, 
and mental patterns exhibit the creativity and urge for self-transcen- 
dence that is characteristic of all life. “It is the nature of the mind to 
be creative,” observes the painter Gordon Onslow-Ford. “The more 
the de ths of the mind are plumbed, the more abundantly they pro- 
duce.” 

According to generally accepted anthropological findings, the ana- 
tomical evolution of human nature was virtually completed some fifty 
thousand years ago. Since then the human body and brain have re- 
mained essentially the same in structure and size. On the other hand, 
the conditions of life have changed profoundly during this period and 
continue to change at a rapid pace. To adapt to these changes the 
human species used its faculties of consciousness, conceptual thought, 
and symbolic language to shift from genetic evolution to social evolu- 
tion, which takes place much faster and provides far more variety. 
However, this new kind of adaptation was by no means perfect. We 
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still carry around biological equipment from the very early stages of 
our evolution that often makes it difficult for us to meet the challenges 
of today’s environment. The human brain, according to Paul Mac- 
lean’s theory, consists of three structurally different parts, each en- 
dowed with its own intelligence and subjectivity, which stem from dif- 
ferent periods of our evolutionary past.’ Although the three parts are 
intimately linked, their activities are often contradictory and difficult 
to integrate, as MacLean shows in a picturesque metaphor: “Speaking 
allegorically of these three brains within a brain, we might imagine 
that when the psychiatrist bids the patient to lie on the couch, he is 
asking him to stretch out alongside a horse and a crocodile.”? 

The innermost part of the brain, known as the brain stem, is con- 
cerned with instinctive behavior patterns already exhibited by reptiles. 
It is responsible for biological drives and many kinds of compulsive be- 
havior. Surrounding this part is the limbic system* which is well devel- 
oped in all mammals and, in the human brain, is involved with emo- 
tional experience and expression. The two inner parts of the brain, also 
know as the subcortex, are strongly interconnected and express them- 
selves nonverbally through a rich spectrum of body.language. The out- 
ermost part, finally, is the neocortext which facilitates higher-order ab- 
stract functions, such as thought and language. The neocortex 
originated in the earliest evolutionary phase of mammals and ex- 
panded in the human species at an explosive rate, unprecedented in 
the history of evolution, until it became stabilized about fifty thousand 
years ago. 

By developing our capacity for abstract thinking at such a rapid 
pace, we seem to have lost the important ability to ritualize social con- 
flicts. Throughout the animal world aggression rarely develops to the 
point where one of the two adversaries is killed. Instead, the fight is rit- 
ualized and usually ends with the loser conceding defeat but remaining 
relatively unharmed. This wisdom disappeared, or at least was deeply 
submerged, in the emergent human species. In the process of creating 
an abstract inner world we seem to have lost touch with the realities of 
life and have become the only creatures who often fail to cooperate 
_ with and even kill their own kind. The evolution of consciousness has 
given us not only the Cheops Pyramid, the Brandenburg Concertos, 


* From the Latin limbus (‘border’). 
t From the Latin cortex (‘‘bark”). 
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and the Theory of Relativity, but also the burning of witches, the Hol- 
ocaust, and the bombing of Hiroshima. But that same evolution of 
consciousness gives us the potential to live peacefully and in harmony 
with the natural world in the future. Our evolution continues to offer 
us freedom of choice. We can consciously alter our behavior by chang- 
ing our values and attitudes to regain the spirituality and ecological 
awareness we have lost. 


In the future elaboration of the new holistic world view, the notion 
of rhythm is likely to play a very fundamental role. The systems ap- 
proach has shown that living organisms are intrinsically dynamic, their 
visible forms being stable manifestations of underlying processes. Pro- 
cess and stability, however, are compatible only if the processes form — 
thythmic patterns—fluctuations, oscillations, vibrations, waves. The 
new systems biology shows that fluctuations are crucial in the dynam- 
ics of self-organization. They are the basis of order in the living world: 
ordered structures arise from rhythmic patterns. 

The conceptual shift from structure to rhythm may be extremely 
useful in our attempts to find a unifying description of nature. Rhyth- 
mic patterns seem to be manifest at all levels. Atoms are patterns of 
probability waves, molecules are vibrating structures, and organisms 
are multidimensional, interdependent patterns of fluctuations. Plants, 
animals, and human beings undergo cycles of activity and rest, and all 
their physiological functions oscillate in rhythms of various periodic- 
ities. The components of ecosystems are interlinked through cyclical 
exchanges of matter and energy; civilizations rise and fall in evolution- 
ary cycles, and the planet as a whole has its rhythms and recurrences as 
it spins around its axis and moves around the sun. 

Rhythmic patterns, then, are a universal phenomenon, but at the 
same time they allow individuals to express their distinctive personali- 
ties. The manifestation of a unique personal identity is an important 
characteristic of human beings, and it appears that this identity may 
be, essentially, an identity of rhythm. Human individuals can be recog- 
nized by their characteristic speech patterns, body movements, ges- 
tures, breathing, all of which represent different kinds of rhythmic pat- 
terns. In addition, there are many “frozen” rhythms, like one’s 
fingerprints or handwriting, that are uniquely associated with individu- 
als. These observations indicate that the rhythmic patterns that charac- 
terize an individual human being are different manifestations of the 
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same personal thythm, an “inner pulse” which is the essence of per- 
sonal identity.** 

The crucial role of rhythm is not limited to self-organization and 
self-expression but extends to sensory perception and communication. 
When we see, our brain transforms the vibrations of light into rhyth- 
mic pulsations of its neurons. Similar transformations of rhythmic pat- 
terns occur in the process of hearing, and even the perception of odor 
seems to be based on “‘osmic frequencies.” The Cartesian notion of 
separate objects and our experience with cameras have led us to as- 
sume that our senses create, some kind of internal picture that is a 
faithful reproduction of reality. But this is not how sensory perception 
works. Pictures of separate objects exist only in our inner world of 
symbols, concepts, and ideas. The reality around us is an ongoing 
thythmic dance, and our senses translate some of its vibrations into fre- 
quency patterns that can be processed by the brain. 

The importance of frequencies in perception has been emphasized 
especially by the neuropsychologist Karl Pribram, who has developed a 
holographic* model of the brain in which visual perception is carried 
out through an analysis of frequency patterns and visual memory is or- 
ganized like a hologram.”® Pribram believes this explains why visual 
memory cannot be precisely localized within the brain. As in a holo- 
gram, the whole is encoded in each part. At present the validity of the 
hologram as a model for visual perception is not firmly established, but 
it is useful at least as a metaphor. Its main importance may be its em- 
phasis on the fact that the brain does not store information locally but 
distributes it very widely, and, from a broader perspective, on the con- 
ceptual shift from structures to frequencies. 

Another intriguing aspect of the holographic metaphor is a possible 
relation to two ideas in modern physics. One of them is Geoffrey 
Chew’s idea of subatomic particles being dynamically composed of 
one another in such a way that each of them involves all the others;*° 
the other idea is David Bohm’s notion of implicate order, according to 
which all of reality is enfolded in each of its parts.”’ What all these ap- 
proaches have in common is the idea that holonomy—the whole being 
somehow contained in each of its parts—may be a universal property 
of nature. This idea has also been expressed in many mystical tradi- 


* Holography is a technique of lensless photography; see pp. 95-96 and reference 
note 29 for Chapter 3. 
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tions and seems to play an important role in mystical visions of real- 
ity.*° The metaphor of the hologram has recently inspired a number of 
researchers and has been applied to various physical and psychological 
phenomena.” Unfortunately, this is not always done with the neces- 
sary caution, and the differences between a metaphor, a model, and 
the real world are sometimes overlooked in the general enthusiasm. 
The universe is definitely not a hologram, but it displays a multitude of 
vibrations of different frequencies, and thus the hologram may often 
be useful as an analogy to describe phenomena associated with these 
vibratory patterns. 

As in the process of perception, rhythm also plays an important role 
in the many ways living organisms interact and communicate with one 
another. Human communication, for example, takes place to a signifi- 
cant extent through the synchronization and interlocking of individual 
thythms. Recent film analyses have shown that every conversation in- 
volves a subtle and largely unseen dance in which the detailed se- 
quence of speech patterns is precisely synchronized not only with min- 
ute movements of the speaker's body but also with corresponding 
movements by the listener.™ Both partners are locked into an intricate 
and precisely synchronized sequence of rhythmic movements that lasts 
as long as they remain attentive and involved in their conversation. A 
similar interlocking of rhythms seems to be responsible for the strong 
bonding between infants and their mothers and, most likely, between 
lovers. On the other hand, opposition, antipathy, and disharmony will 

arise when the rhythms of two individuals are out of synchrony. 
___At rare moments in our lives we may feel that we are in synchrony 
with the whole universe. These moments may occur under many cir- 
cumstances—hitting a perfect shot at tennis or finding the perfect run 
down a ski slope, in the midst of a fulfilling sexual experience, in con- 
templation of a great work of art, or in deep meditation. These mo- 
ments of perfect rhythm, when everything feels exactly right and 
things are done with great ease, are high spiritual experiences in which 
every form of separateness or fragmentation is transcended. 


In this discussion of the nature of living organisms we have seen that 
the systems view of life is spiritual in its deepest essence and thus con- 
sistent with many ideas held in mystical traditions. The parallels be- 
tween science and mysticism are not confined to modern physics but 
can now be extended with equal justification to the new systems biol- 


302 


THE SYSTEMS VIEW OF LIFE 


ogy. Two basic themes emerge again and again from the study of living 
and nonliving matter and are also repeatedly emphasized in the teach- 
ings of mystics—the universal interconnectedness and interdepen- 
dence of all phenomena, and the intrinsically dynamic nature of real- 
ity. We also find a number of ideas in mystical traditions that are less 
relevant, or not yet significant to, modern physics but are crucial to the 
systems view of living organisms. 

The concept of stratified order plays a prominent role in many tra- 
ditions. As in modern science, it involves the notion of multiple levels 
of reality which differ in their complexities and are mutually inter- 
acting and interdependent. These levels include, in particular, levels of 
mind, which are seen as different manifestations of cosmic conscious- 
ness. Although mystical views of consciousness go far beyond the 
framework of contemporary science, they are by no means inconsistent 
with the modern systems concepts of mind and matter. Similar consid- 
erations apply to the concept of free will, which is quite compatible 
with mystical views when associated with the relative autonomy of 
self-organizing systems. 

The concepts of process, change, and fluctuation, which play such a 
crucial role in the systems view of living organisms, are emphasized in 
the Eastern mystical traditions, especially in Taoism. The idea of fluc- 
tuations as the basis of order, which Prigogine introduced into modern 
science, is one of the major themes in all Taoist texts. Because the 
Taoist sages recognized the importance of fluctuations in their obser- 
vations of the living world, they also emphasized the opposite but 
complementary tendencies that seem to be an essential aspect of life. 
Among the Eastern traditions Taoism is the one with the most explicit 
ecological perspective, but the mutual interdependence of all aspects 
of reality and the nonlinear nature of its interconnections are empha- 
sized throughout Eastern mysticism. For example, these are the ideas 
underlying the Indian concept of karma. 

As in the systems view, birth and death are seen by many traditions 
as stages of endless cycles which represent the continual self-renewal 

that is characteristic of the dance of life. Other traditions emphasize 
vibratory patterns, often associated with “subtle energies,” and many 
of them have described the holonomic nature of reality—the existence 
of “all in each and each in all”—in parables, metaphors, and poetic 
imagery. 

Among Western mystics the one whose thought comes closest to 
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that of the new systems biology is probably Pierre Teilhard de Char- 
din. Teilhard was not only a Jesuit priest but an eminent scientist who 
made major contributions to geology and paleontology.* He tried to 
integrate his scientific insights, mystical experiences, and theological 
doctrines into a coherent world view, which was dominated by process 
thinking and centered on the phenomenon of evolution.” Teilhard’s 
theory of evolution is in sharp contrast to the neo-Darwinian theory 
but shows some remarkable similarities with the new systems theory. 
Its key'concept is what he called the “Law of Complexity-Conscious- 
ness,” which states that evolution proceeds in the direction of increas- 
ing complexity, and that this increase in complexity is accompanied by 
a corresponding risé of consciousness, culminating in human spiritual- 
ity. Teilhard uses the term “consciousness” in the sense of awareness 
and defines it as “the specific effect of organized complexity,” which is 
perfectly compatible with the systems view of mind. 

Teilhard also postulated the manifestation of mind in larger systems 
and wrote that in human evolution the planet is covered with.a web of 
ideas, for which he coined the term “mind-layer,” or “noosphere.”t Fi- 
nally, he saw God as the source of all being, and in particular as the 
source of the evolutionary force. In view of the systems concept of God 
as the universal dynamics of self-organization, we can say that among 
the many images mystics have used to describe the Divine, Teilhard’s 
concept of God, if liberated from its patriarchal connotations, may 
well be the one that comes closest to the views of modern science. 

Teilhard de Chardin has often been ignored, disdained, or attacked 
by scientists unable to look beyond the reductionist Cartesian frame- 
work of their disciplines. However, with the new systems approach to 
the study of living organisms, his ideas will appear in a new light and 
are likely to contribute significantly to general recognition of the har- 
mony between the views of scientists and mystics. 


* Paleontology, from the Greek palaios (“ancient”) and onta (“things”), is the 
study of past geological periods with the help of fossil remains. 
t From the Greek ndos (“mind”). 
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10:Wholeness and Health 


To develop a holistic approach to health that will be consistent with 
the new physics and the systems view of living organisms, we do not 
need to break completely fresh ground but can learn from medical 
models existing in other cultures. Modern scientific thought—in phys- 
ics, biology, and psychology—is leading to a view of reality that comes 
very close to the views of mystics and of many traditional cultures, in 
which knowledge of the human mind and body and the practice of 
healing are integral parts of natural philosophy and of spiritual disci- 
pline. A holistic approach to health and healing will therefore be in 


harmony with many traditional views, as well as consistent with mod-. ‘ 


ern scientific theories. 

Comparisons of medical systems from different cultures should be 
made very carefully. Any system of health care, including modern 
Western medicine, is a product of its history and exists within a certain 
environmental and cultural context. As this context keeps changing, 
the health care system also changes, adapting itself continually to new 
situations and being modified by new economic, philosophical, and re- 
ligious influences. Hence the usefulness of any medical system as a 
model for another society is quite limited. Nevertheless, it will be 
helpful to study traditional medical systems; not so much because they 
can serve as models for our society, but because cross-cultural studies 
will broaden our perspective and help us see current ideas about health 
and healing in a new light. In particular, we shall see that not all tradi- 
tional cultures have approached health care in a_ holistic ‘way. 
Throughout the ages cultures seem to have oscillated between reduc- 
tionism and holism.in their medical practices, probably in response to 
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general fluctuations of value systems. However, when their approaches 
were fragmented and reductionistic, this reductionism was often very 
different from the one that dominates our current scientific medicine, 
- and thus comparative studies may be very instructive. 

In nonliterate cultures throughout the world, the origin of illness 
and the process of healing have been associated with forces belonging 
to the spirit world, and a great variety of healing rituals and practices 
have been developed to deal with illness accordingly. Among these, the 
phenomenon of shamanism offers a number of parallels to modern 
psychotherapies. The tradition of shamanism has existed since the 
dawn of history and still continues to be a vital force in many cultures 
throughout the world.’ Its manifestations vary so much from culture 
to culture that it is almost impossible to make general statements 
about it, and there are probably many exceptions to each of the follow- 
ing generalizations. 

A shaman is a man or woman who is able, at will, to enter into a 
nonordinary state of consciousness in order to make contact with the 
spirit world on behalf of members of his or her community. In non- 
literate societies with little differentiation of roles and institutions, the 
shaman is usually the religious and political leader and also the doctor, 
and thus a very powerful and charismatic figure. As societies evolve, 
religion and politics become separate institutions, but religion and 
medicine generally stay together. The role of the shaman in those so- 
cieties is to preside over religious rituals and to communicate with spir- 
its for divination, diagnosis of illnesses, and healing. But it is also char- 
acteristic of traditional societies that most adults have some medical 
knowledge. Self-medication is very common and the shaman is needed 
only for difficult cases. 

In addition to shamanistic traditions, the major cultures of the 
world have also developed secular medical systems that are not based 
on the use of trance but employ techniques passed on in written texts. 
These traditions usually establish themselves against the shamanistic 
systems. The shaman then loses his function as the leading ritual spe- 
cialist and adviser to the people in power and becomes a peripheral fig- 
ure often perceived as a potential threat to the power structure. In this 
situation the function of shamans is reduced to diagnosis, healing, and 
‘ counseling at the local, village level. In spite of the widespread adop- 
tion of the Western and other secular medical systems, shamans have 
survived in this role throughout the world. In most countries with large 
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rural areas shamanism is still the most important medical system, and 
it is also very much alive in the major cities of the world, especially in 
those with large populations of recent migrants. 

The outstanding characteristic of the shamanistic conception of ill- 
ness is the belief that human beings are integral parts of an ordered 
system and that all illness is the consequence of some disharmony with 
the cosmic order. Quite often illness is also interpreted as retribution 
for some immoral behavior. Accordingly, shamanistic therapies em- 
phasize the restoration of harmony, or balance, within nature, in 
human relationships, and in relationships with the spirit world. Even 
minor illnesses and ailments such as sprains, fractures, or bites, are not 
seen as being due to bad luck but rather as inevitable manifestations of 
the larger order of things. Diagnosis:and treatment of minor ailments 
rarely involve explanations beyond the immediate physical situation, 
however. Only when the patient does not get well quickly, or when the 
illness is more serious, are further explanations and causes sought. 

Shamanistic ideas about disease causation are intimately linked with 
the patient’s social and cultural environment. Whereas the focus of 
Western scientific medicine has been on the biological mechanisms 
and physiological processes that produce evidence of illness, the prin- 
cipal concern of shamanism is the sociocultural context in which the 
illness occurs. The disease process is either ‘ignored altogether or is rel- 
egated to strictly secondary significance.? A Western doctor asked 
about the causes of an illness will talk about bacteria or physiological 
disorders; a shaman is likely to mention competition, jealousy and 
greed, witches and sorcerers, wrongdoing by a member of the patient’s 
family, or some other way in which the patient or his kin failed to keep 
the moral order. 

In shamanistic traditions human beings are viewed primarily in two 
ways: as part of a living social group and as part of a cultural belief sys- 
tem in which spirits and ghosts can actively intervene in human affairs. 
The individual psychological and spiritual state of the patient is less 
important. Men and women are not viewed predominantly as individu- 
als; their life histories and personal experiences, including illnesses, are 
seen as the result of being part of a social group. In some traditions the 
social context is emphasized to such an extent that the organs, bodily 
functions, and symptoms of an individual are inseparably linked to so- 
cial relations, plants, and other phenomena in the environment. For 
example, anthropologists observing the medical system of a village in 
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the ideas about the body held in this culture, because the effective 
boundary of the person was consistently drawn much wider than in 
classical Western science and philosophy.’ 

In such cultures social circumstances are assigned overwhelmingly 
greater importance than are psychological or physical factors in deter- 
mining the causes of an illness, and these medical systems are therefore 
often not holistic. Searching for a cause and pronouncing the diagnosis 
may sometimes be more important than the actual therapy. Diagnosis 
often takes place in front of the whole village and may involve dis- 
putes, arguments, and feuds between one family and another, with the 
patient barely noticed. The entire procedure is primarily a social event, 
the patient being merely a symbol of the conflict within the society. 

Shamanistic therapies generally follow a psychosomatic* approach 
by applying psychological techniques to physical illnesses. The princi- 
pal aim of these techniques is to reintegrate the patient’s condition 
into the cosmic order. Claude Lévi-Strauss, in a classic article on sha- 
manism, has given a detailed description of a complex Central Ameri- 
can healing ritual in which the shaman cures a sick woman by calling 
upon the myths of her culture and using the appropriate symbolism to 
help her integrate her pain into a whole where everything is meaning- 
ful. Once the patient understands her condition in relation to this 
broader context, the healing takes place and she gets well.* 

Shamanistic healing rituals often have the function of raising un- 
conscious conflicts and resistances to a conscious level, where they can 
develop freely and find resolution. This, of course, is also the basic dy- 
namic of modern psychotherapies, and indeed there are numerous sim- 
ilarities between shamanism and psychotherapy. Shamans used thera- 
peutic techniques such as group sharing, psychodrama, dream analysis, 
suggestion, hypnosis, guided imagery, and psychedelic therapy for cen- 
turies before they were rediscovered by modern psychologists, but 
there is a significant difference between the two approaches. Whereas 
modern psychotherapists help their patients construct an individual 
myth with elements drawn from their past, shamans provide them 
with a social myth that is not limited to former personal experiences. 
Indeed, personal problems and needs are often ignored. The shaman 
does not work with the patient’s individual unconscious, from which 


* From the Greek psyche (“mind”) and soma (“body”). 
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these problems arise, but rather with the collective and social uncon- 
scious, which is shared by the whole community. 

In spite of the difficulty of understanding shamanistic systems and 
comparing their concepts and techniques to those of our culture, such 
a comparison can be fruitful. The universal shamanistic view of human 
beings as integral parts of an ordered system is completely consistent 
with the modern systems view of nature, and the conception of illness 
as a consequence of disharmony and imbalance is likely to play a cen- 
tral role in the new holistic approach. Such an approach will have to go 
beyond the study of biological mechanisms and, like shamanism, find 
the causes of illness in- environmental influences, psychological pat- 
terns, and social relations. Shamanism can teach us a lot about the so- 
cial dimensions of illness, which are severely neglected not only in 
conventional medical care but also by many new organizations that 
claim to practice holistic medicine; and the great variety of psychologi- 
cal techniques that shamans use to integrate the patient’s physical 
problems into a broader context offer many parallels to recently devel- 
oped psychosomatic therapies. 

Similar insights may be gained from the study of “high-tradition” 
medical systems, which were developed by the major civilizations of 
the world and passed on in written texts for hundreds and thousands of 
years. The wisdom and sophistication of these traditions are illustrated 
in two ancient medical systems—one Western and one Eastern— 
whose concepts of health and illness are still extremely relevant in our 
time and also resemble each other in several aspects. One of them is 
the tradition of Hippocratic medicine that lies at the roots of Western 
medical science, the other is the system of classical Chinese medicine 
that forms the basis of most East Asian medical traditions. 


Hippocratic medicine emerged from an ancient Greek tradition of 
healing whose roots go far back into pre-Hellenic times. Throughout 
Greek antiquity healing was considered to be, essentially, a spiritual 
phenomenon and was associated with many deities. The most promi- 
nent among the early healing deities was Hygieia, one of the many 
manifestations of the Cretan goddess Athena, who was associated with 
snake symbolism and used the mistletoe as her all-heal.’ Her curative 
rites were a secret guarded by priestesses. By the end of the second 
millennium B.C., patriarchal religion and social order had been imposed 
on. Greece by three waves of barbarian invaders, and most of the earlier 
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goddess myths were distorted and coopted into the new system, 
usually by portraying the goddess as the relative of a more powerful 
male god.° Thus Hygieia was made to be the daughter of Asclepius, 
who became the dominant healing god and was worshiped in temples 
all over Greece. In the cult of Asclepius, whose name is related etymo- 
logically to that of the mistletoe, snakes continued to play a prominent 
role, and the serpent, coiled around the Asclepian staff, has been the 
symbol of Western medicine ever since. 

Hygieia, the goddess of health, continued to be associated with the 
Asclepian cult and was frequently portrayed with her father and with 
her sister Panakeia. In the new version of the myth the two goddesses 
associated with Asclepius represent two aspects of the healing arts that 
are as valid today ds they were in ancient Greece—prevention and 
therapy.’ Hygieia (“health”) was concerned with the maintenance of 
health, personifying the wisdom that people would be healthy if they 
lived wisely. Panakeia (“all-healing”) specialized in the knowledge of 
remedies, derived from plants or from the earth. The search for a pan- 
acea, or cure-all, has become a dominant theme in modern biomedical 
science, which often loses the balance between the two aspects of 
health care symbolized by the two goddesses. The Asclepian ritual in- 
volved a unique form of healing, based on dreams and known.as tem- 
ple incubation. Rooted in a firm belief in the healing powers of the 
god, it constituted an effective treatment procedure that. Jungian psy- 
chotherapists have recently attempted to reinterpret in modern terms. 

The Asclepian ritual represented only one side of Greek medicine. 
Besides Asclepius the god there may also have existed a human physi- 
cian of that name, said to be skilled in surgery and the use of drugs, 
and revered as the founder of medicine. Greek physicians called them- 
selves Asclepiads (“sons of Asclepius”’) and formed medical guilds that 
promoted a form of medicine based on empirical knowledge. Although 
the Asclepiads had no connection with the dream therapy of the tem- 
ple priests, the two schools were not in competition but complemented 
each other. Out of the lay Asclepiads emerged the tradition Associated 
with the name of Hippocrates, which represents the culmination of 
Greek medicine and has had a lasting influence on Western medical 
science.’ There is no doubt that a famous physician by that name lived 
in Greece around 400 B.C., practicing and teaching medicine as an As- 
clepiad on the island of Cos. The voluminous writings attributed to 
him, and known as the Hippocratic Corpus, were probably written by 
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several authors at different times; they represent a compendium of the 
medical knowledge taught in various Asclepian guilds. 

At the core of Hippocratic medicine is the conviction that illnesses 
are not caused by demons or other supernatural forces, but are natural 
phenomena that can be studied scientifically and influenced by thera- 
peutic procedures and by wise management of one’s life. Thus medi- 
cine should be practiced as a scientific discipline, based on the natural 
sciences and encompassing the prevention of illnesses, as well as their 
diagnosis and therapy. This attitude has formed the basis of scientific 
medicine to the present day, even though the successors of Hippocra- 
tes have rarely reached the breadth of vision and the depth of philo- 
sophical thought manifest in the Hippocratic writings. 

Airs, Waters and Places, one of the most significant books of the 
Hippocratic Corpus, represents what we would now call a treatise on 
/ human ecology. It shows in great detail how the well-being of individu- 
als is influenced by environmental factors—the quality of air, water, 
and food, the topography of the land, general living habits. The corre- 
lation between sudden changes in these factors and the appearance of 
disease is emphasized, and the understanding of environmental effects 
is seen as the essential basis of the physician’s art. This aspect of Hip- 
pocratic medicine has been severely neglected with the rise of Carte- 
sian science and is only now being appreciated again. According to 
René Dubos, “The relevance of environmental forces to the problems 
of human biology, medicine and sociology has never been formulated 
with greater breadth and sharper vision than it was at the dawn of sci- 
entific history!”!° 

Health, according to the Hippocratic writings, requires a state .of 
balance among environmental influences, ways of life, and the various 
components of human nature. These components are described in 
terms of “humors” and “passions,” which have to be in equilibrium. 
The Hippocratic doctrine of the humors can be restated in terms of 
chemical and hormonal balance, and the relevance of the passions 
refers to the interdependence of mind and body, which is strongly em- 
phasized in the texts. Hippocrates was.not only a shrewd observer of 
physical symptoms but also left excellent descriptions of many mental 
disorders that still occur in our time. 

As far as healing was concerned, Hippocrates recognized the healing 
forces inherent in living organisms, forces he called “nature’s healing 
power.” The role of the physician was to assist these natural forces by 
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creating the most favorable conditions for the healing process. This is 
the original meaning of the word “therapy,” which comes from the 
Greek therapeuin (“to attend”). In addition to defining the role of the 
therapist as that of an attendant, or assistant, to the natural healing 
process, the Hippocratic writings also contain a strict code of medical 
ethics, known as the Hippocratic Oath, which has remained the ideal 
of physicians to the present day. 

The Hippocratic tradition, with its emphasis on the fundamental 
interrelation of body, mind, and environment, represents a high point 
of Western medical philosophy that is as strong in its appeal for our 
time as it was twenty-five hundred years ago. As Dubos writes, 
paraphrasing Whitehead’s remark on the debt of European philosophy 
to Plato, “modern medicine is but a series of commentaries and elabo- 
rations on the Hippocratic writings.” 


The main themes of Hippocratic medicine—health as a state of bal- 
ance, the importance of environmental influences, the interdepen- 
dence of mind and body, and nature’s inherent healing power—were 
developed in ancient China in a very different cultural context. Classi- 
cal Chinese medicine had its roots in shamanistic traditions and was 
shaped by both Taoism and Confucianism, the two principal philo- 
sophical schools of the classical period:!* During the Han period (206 
B.C.-A.D. 220) Chinese medicine was formalized as a system of ideas 
and written down in the classical medical texts. The most important 
among the early medical classics is the Nei Ching, the Classic of In- 

_ternal Medicine, which develops in a lucid and attractive way a theory 
of the human organism in health and illness, together with a theory of 
medicine.!? 

As in every other theoretical tradition developed in early China, the 
concepts of yin and yang are central. The entire universe, both natural : 
and social, is in a state of dynamic balance, with all its components 
oscillating between the two archetypal poles. The human organism is a 
microcosm of the universe; its parts are assigned yin and yang qualities, 
and thus the individual’s place in the great cosmic order is firmly es- 
tablished. Unlike the early Greek scholars, the Chinese were not 
deeply interested in causal relations but rather in the synchronic pat- 
terning of things and events. Joseph Needham has aptly called this at- 
titude “correlative thinking.” For the Chinese, 


312 


WHOLENESS AND HEALTH 


Things behaved in particular ways not necessarily because of prior ac- 
tions or impulsions of other things, but because their position in the 
ever-moving cyclical universe was such that they wére endowed with in- 
trinsic natures which made that behavior inevitable for them. If they 
did not behave in those particular ways they would lose their relational 
positions in the whole (which made them what they were) and turn into 
something other than themselves.'* 


This correlative and dynamic way of thinking is basic to the concep- 
tual system of Chinese medicine.’® The healthy individual and the 
healthy society are integral parts of a great patterned order, and illness 
is disharmony at the individual or social level. The cosmic patterns 
were mapped out by means of a complex system of correspondences 
and associations that was elaborated in great detail in the classical 
texts. In addition to the yin/yang symbolism, the Chinese used a sys- 
tem called Wu Hsing, which is usually translated as the Five Ele- 
ments, but that interpretation is much too static. Hsing means “to 
act” or “to do,” and the five concepts associated with wood, fire, earth, 
metal, and water represent qualities that succeed and influence one 
another in a well-defined cyclical order. Manfred Porkert has translated 
Wu Hsing as the Five Evolutive Phases,!° which seems to be much 
better suited to describing the dynamic connotation of the Chinese 
term. From these Five Phases the Chinese derived a correspondence 
system extending to the entire universe. The seasons, atmospheric in- 
fluences, colors, sounds, the parts of the body, emotional states, social 
relations, and numerous other phenomena were all classified into five 
types related to the Five Phases.’ When the Five Phase theory was 
fused with the yin/yang cycles, the result was an elaborate system in 
which every aspect of the universe was described as a well-defined part 
of a dynamically patterned whole. This system formed the theoretical 
base for the diagnosis and treatment of illness. 

The Chinese idea of the body has always been predominantly func- 
tional and concerned with the interrelations of its parts rather than 
with anatomical accuracy. Accordingly, the Chinese concept of a phys- 
ical organ refers to a whole functional system, which has to be consid- 
ered in its totality, along with the relevant parts of the correspondence 
system. For example, the idea of the lungs includes not only the lungs 
themselves but the entire respiratory tract, the nose, the skin, and the 
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secretions associated with these organs. In the correspondence system 
the lungs are associated with metal, the color white, a piquant taste, 
grief and negativism, and various other qualities and phenomena. 

The Chinese notion of the body as an indivisible system of interre- 
lated components is obviously much closer to the modern systems ap- 
proach than to the classical Cartesian model, and the similarity is rein- 
forced by the fact that the Chinese saw the network of relationships 
they were studying as intrinsically dynamic. The individual organism, 
like the cosmos as a whole, was seen as being in a state of continual, 
multiple, and interdependent fluctuations whose patterns were de- 
scribed in terms of the flow of ch’i. The concept of ch’i, which played 
an important role in almost every Chinese school of natural philoso- 
phy, implies a thoroughly dynamic conception of reality. The word lit- 
erally means “gas” or “ether” and was used in ancient China to denote 
the vital breath or energy animating the cosmos. But, neither of these 
Western terms describes the concept adequately. Ch’i is not a sub- 
stance, nor does it have the purely quantitative meaning of our scien- 
tific concept of energy. It is used in Chinese medicine in a very subtle 
way to describe the various patterns of flow and fluctuation in the 
human organism, as well as the continual exchanges between organism 
and environment. Ch’i does not refer to the flow of any particular sub- 
stance but rather seems to represent the principle of flow as such, 
which, in the Chinese view, is always cyclical. 

The flow of ch’i keeps a person alive; imbalances, and hence ill- 
nesses, occur when the ch’i does not circulate properly. There are defi- 
nite pathways of ch’i, called ching-mo and usually translated as “me- 
ridians,” which are associated with the primary organs and are assigned 
yin and yang qualities. Along the meridians lie series of pressure points 
that can be used to stimulate the various flow processes in the body. 
From the Western scientific point of view, there is now considerable 
documentation to show that the pressure points have distinct electrical 
resistance and thermosensitivity, unlike other areas at the body surface, 
but there has been no scientific demonstration of the existence of me- 
ridians. 

A key concept in the Chinese view of health is that of balance. The 
classics state that diseases become manifest when the body gets out of 
balance and the ch’i does not circulate properly. The causes for such 
imbalances are multiple. Through poor diet, lack of sleep, lack of exer- 
cise, or by being in a state of disharmony with one’s family or society, 
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the body can lose its balance, and it is at times like this that illnesses 
occur. Among the external causes, seasonal changes are given special 
attention and their influences on the body are described in great detail. 
Internal causes are attributed to an imbalance of one’s emotional 
states, which are classified and associated with specific internal organs 
according to the correspondence system. - 

Illness is not thought of as an intruding agent but as due to a pattern 
of causes leading to disharmony and imbalance. However, the nature 
of all things, including the human organism, is such that there is a nat- 
ural tendency to return to a dynamic state of balance. Going in and 
out of balance is seen as a natural process that happens constantly 
throughout the life cycle. Accordingly, the traditional texts draw no 
sharp line between health and illness. Both health and ill health are 
seen as natural and as being part of a continuum. They are aspects of 
the same process in which the individual organism changes continually 
in relation-to the changing environment. 

Since illness will at times be inevitable in the ongoing process of life, 
perfect health is not the ultimate goal of either patient or doctor. The 
aim of Chinese medicine, rather, is to achieve the best possible adapta- 
tion to the individual’s total environment. In pursuing this aim the pa- 
tient plays an important and active role. In the Chinese view the indi- 
vidual is responsible for the maintenance of her own health, and to a 
great extent even for the restoration of health when the organism gets 
out of balance. The doctor takes part in this process but the main re- 
sponsibility is the patient's. It is the individual’s duty to keep healthy, 
and this is done by living according to the rules of society and taking 
care of one’s body in a highly practical way. 

It is easy to see that a system of medicine which regards balance and 
harmony with the environment as the basis of health will be likely to 
emphasize preventive measures. Indeed, to prevent any imbalance in 
their patients has always been an important role of Chinese doctors. It 
is said that doctors in China used to be paid only while their patients 
stayed well and that payments stopped when they became ill. That is 
probably an exaggeration, but Chinese doctors did refuse patients once 
their condition reached a certain point of severity. As the Nei Ching 
explains, 


To administer medicines to diseases which have already devel- 
oped... is comparable to the behavior of those persons who begin to 
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dig a well after they have become thirsty, and of those who begin to cast 
weapons after they have already engaged in battle. Would these actions 
not be too late?!® ; 


These concepts and attitudes imply a role of the doctor quite differ- 
ent from that in the West. In Western medicine the doctor with the 
highest reputation is a specialist who has detailed knowledge about a 
specific part of the body. In Chinese medicine the ideal doctor is a sage 
who knows how all the patterns of the universe work together; who 
treats each patient on an individual basis; whose diagnosis does not ca- 
_ tegorize the patient as having a specific disease but records as fully as 
possible the individual's total state of mind and body and its relation to 
the natural and social environment. 

To arrive at such a complete picture the Chinese developed not only 
highly refined diagnostic methods of observing and questioning the 
patient but also a unique art of pulse taking that allows them to deter- 
mine the detailed flow of patterns of ch’i along the meridians, and thus 
the dynamic state of the entire organism.” Traditional Chinese practi- 
tioners believe that these methods allow them to recogiize imbalances 
and hence potential problems before they manifest themselves in 
symptoms that can be detected with Western diagnostic techniques. 

The traditional Chinese diagnosis is necessarily a lengthy process in 
_ which the patient must actively participate by contributing consider- 
able information about her personal way of life. Ideally each patient is 
a unique case presenting a vast array of variables to be taken into ac- 
count. In actual practice there was probably always a tendency to clas- 
sify according to patterns of symptoms, but the desire for precise clas- 
sification and labeling was never present. The entire diagnosis relies 
heavily on subjective judgments by doctor and patient and is based on 
a body of qualitative data obtained by the doctor through the use of his 
own senses—touch, hearing, and vision—and through close inter- 
action with the patient. 

Having determined the dynamic state of the patient in relation to 
the environment, the Chinese doctor then attempts to restore balance 
and harmony. Several therapeutic techniques are used, all designed to 
stimulate the patient’s organism in such a way that it will follow its 
own natural tendency to return to a balanced state. Accordingly, one 
of the most important principles of Chinese medicine is always to give 
as mild a therapy as possible. The whole process, ideally, is one of on- 
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going interaction between doctor and patient, with the doctor contin- 
ually modifying the therapy according to the patient’s responses. 
Herbal medicines are classified according to the yin/yang system 
and are associated with five basic flavors that, according to the Five 
Phase theory, will affect the corresponding internal organs. In actual 
practice herbal medicines are rarely given singly but are usually pre- 
scribed in mixtures reflecting the patient’s pattern of ch’i. Massage 
therapy, moxibustion, and acupuncture all make use of the pressure 
points along the meridians to influence the flow of ch’i. Moxibustion 
consists of burning small cones of the powdered herb moxa (mugwort) 
on the body at the pressure points; in the case of acupuncture solid 
needles of varying gauges and lengths are inserted at these points. The 
needles can be used either to stimulate or to sedate the body, depend- 
ing on how they are inserted and manipulated. What all these thera- 
pies have in common is that they are not aimed at treating the symp- 
toms of the patient’s illness. They work at a more fundamental level to 
counteract imbalances that are regarded as the source of ill health. 


To apply our study of the Chinese medical model to developing a 
holistic approach to health in our culture, we need to deal with two 
questions: To what extent is the Chinese model holistic? And which of 
its aspects, if any, can be adapted to our cultural context? For the first 
question it is useful to distinguish two kinds of holism.”° In a some- 
what narrow sense, holism in medicine means that the human orga- 
nism is seen as a living system whose components are all intercon- 
nected and interdependent. In a broader sense, the holistic view 
recognizes also that this system is an integral part of larger systems, 
which implies that the individual organism is in continual interaction 
with its physical and social environment, that it is constantly affected 
by the environment but can also act upon it and modify it. 

The Chinese medical system is certainly holistic in the first sense. 
Its practitioners believe that their therapies will not just remove the 
principal symptoms of the patient’s illness but will affect the entire or- 
ganism, which they treat as a dynamic whole. In the broader sense, 
however, the Chinese system is holistic only in theory. The interde- 
pendence of organism and- environment is acknowledged in the diag- 
nosis of illness and is discussed extensively in the medical classics, but 
is generally neglected as far as therapy is concerned. The classical texts 
give equal weight to environmental influences, family relationships, 
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emotional problems, and so on, but most practitioners today make no 
practical attempt to deal with the psychological and social aspects of 
illness therapeutically. When they make their diagnosis doctors spend 
considerable time talking to the patients about their work ‘situation, 
their families, and their emotional states, but when it comes to therapy 
they concentrate on dietary counseling, herbal medicine, and acupunc- 
ture, restricting themselves to techniques that manipulate processes 
inside the body. There is no psychotherapy and there is no attempt to 
give patients advice on how they could change their life situation. The 
role of stressful events in the psychological and social realms is clearly 
acknowledged as a source of illness, but doctors do not feel that it is 
part of the therapeutic process to bring about changes at those levels. 

As far as we can tell, this attitude was characteristic of Chinese doc- 
tors in the past also. The medical classics are rich documents ex- 
pounding a broad holistic view of human nature and of medicine, but 
these are theoretical works written by doctors who were primarily 
scholars and were not very involved in curing patients. In practice the 
Chinese system was probably never very holistic as far as the psycho- 
logical and social aspects of illness are concerned. The reluctance to 
act therapeutically by affecting the patient’s social situation was cer- 
tainly a result of the strong influence of Confucianism on all aspects of 
Chinese life. The Confucian system was mainly concerned with main- 
taining the social order. Illness, in the Confucian view, could arise 
from inadequate adjustment to the rules and customs of society, but 
the only way for an individual to get well was to change himself to fit 
the given social order. This attitude is so deeply ingrained ‘in East 
Asian culture that it still underlies modern medical therapy in both 
China and Japan. 


Which aspects of traditional Chinese medical philosophy and prac- 
tice, then, can or should we incorporate into our own framework of 
health care? To answer this question the study of medical practice in 
contemporary Japan is extremely helpful. It provides a unique opportu- 
nity to see how modern Japanese doctors use traditional East Asian 
medical concepts and practices to deal with diseases that are not too 
different from those in our society. The Japanese adopted Western 
medicine voluntarily about a hundred years ago but are now increas- 
ingly reevaluating their own traditional practices, which, they be- 
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lieve, can fulfill many functions beyond the capacities of the biomedi- 
cal model. Margaret Lock has made a detailed study of traditional East 
Asian medicine* in modern urban Japan and found that there is an in- 
creasing number of Japanese doctors, known as kanpo doctors,t who 
combine Eastern and Western techniques into an efficient system of 
medical care.” Although many aspects of kanpo medicine are effective 
only in the cultural context of Japan, others may well be adapted for 
our own culture. 

One striking difference between Eastern and Western approaches to 
health is that in East Asian society in general, subjective knowledge is 
highly valued. Even in modern scientific Japan the value of subjective 
experience is strongly acknowledged, and subjective knowledge is con- 
sidered as valuable as rational deductive thinking. Thus Japanese doc- 
tors can accept subjective judgments—both their own and their pa- 
tients’-—without seeing them as threats to their médical competence or 
their personal integrity. One consequence of this attitude is a distinc- 
tive lack of concern about quantification among East Asian doctors, 
supported by the doctors’ awareness that they are dealing with living 
systems in continuous flux for which qualitative measurements are 
considered to be sufficient. For example, kanpo doctors would not 
measure patients’ temperatures but would note their subjective feel- 
ings about having a fever; herbal medicines are measured very roughly 
in little boxes without the use of scales, and-are then mixed together. 
Nor is the duration of acupuncture therapy measured—it is simply de- 
termined by asking the patient how it feels. 

The proper valuation of subjective knowledge is surely something 
we could learn from the East. Ever since Galileo, Descartes, and New- 
ton our culture has been so obsessed with rational knowledge, objectiv- 
ity, and quantification, that we have become very insecure in dealing 
with human values and human experience. In medicine, intuition and 
subjective knowledge are used by every good physician, but this is not 
acknowledged in the professional literature, nor is it taught in our med- 


* Lock and others use the term “East Asian medicine” for the medical system that 
was dominant until the nineteenth century among the literate populations of China, 
ae and Japan and is often called “classical Chinese medicine” or “Oriental medi- 
cin 

+ Kanpo literally means the “Chinese method”; it refers to the entire medical sys- 
tem brought to Japan from China in the sixth century. 
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ical schools. On the contrary, the criteria for admission to most medi- 
cal schools screen out those who have the greatest talents for practicing 
medicine intuitively. 

Once we adopt a more balanced attitude toward rational and intui- 
tive knowledge, it will be easier to incorporate into our system of 
health care some of the aspects characteristic both of East Asian medi- 
cine and of our own Hippocratic tradition. The main difference be- 
tween such a new model of health and the East Asian approach will be 
the integration of psychological and,social measures into our system of 
health care. Psychological counseling and psychotherapy are not part 
of the East Asian tradition but play an important role in our culture; 
nor are East Asian doctors concerned about changing the social situa- 
tion, although they recognize the importance of social problems in the 
development of illness. In our society, however, a truly holistic ap- 
proach will recognize that the environment created by our social and 
economic system, based on the fragmented and reductionist Cartesian 
world view, has become a major threat to our health. An ecological ap- 
proach to health will therefore make sense only if it leads to profound 
changes in our technology and our social and economic structures. 


Health care in Europe and North America is practiced by a large 
number of people and organizations, including physicians, nurses, psy- 
chotherapists, psychiatrists, public-health professionals, social workers, 
chiropractors, homeopaths, acupuncturists, and various “holistic” 
practitioners. These individuals and groups use a great variety of ap- 
proaches that are based on different concepts of health and illness. To 
integrate them into an effective system of health care, based on holistic 
and ecological views, it will be crucial to establish a common concep- 
tual basis for talking about health, so that all these groups can commu- 
nicate and coordinate their efforts. 

It will also be necessary to define health at least approximately. Al- 
though everybody knows what it feels like to be healthy, it is impossi- 
ble to give a precise definition; health.is a subjective experience whose 
quality can be known intuitively but can never be exhaustively de- 
scribed or quantified. Nevertheless, we may begin our definition by 
saying that health is a state of well-being that arises when the organism 
functions in a certain way. The description of this way of functioning 
will depend on how we describe the organism and its interactions with 
its environment. Different models’of living organisms will lead to dif- 
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ferent definitions of health. The concept of health, therefore, and the 
related concepts of illness, disease, and pathology, do not refer to well- 
defined entities but are integral parts of limited and approximate 
models that mirror a web of relationships among multiple aspects of 
the complex and fluid phenomenon of life. 

Once the relativity and subjective nature of the concept of health is 
perceived, it also becomes clear that the experience of health and ill- 
ness is strongly influenced by the cultural context in which it occurs. 
What is healthy and sick, normal and abnormal, sane and insane, 
varies from culture to culture. Moreover, cultural context influences 
the specific ways people behave when they get sick. How we communi- 
cate our health problems, the manner in which we present our symp- 
toms, when and to whom we go for care, the explanations and thera- 
peutic measures offered by the doctor, therapist, or healer—all that is 
strongly affected by our society and culture.”* It would seem, therefore, 
that a new framework for health can be effective only if it is based on 
concepts and ideas rooted in our own culture and evolving according 
to the dynamics of our social and cultural evolution. 

For the past three hundred years our culture has been dominated by 
the view of the human body as a machine, to be analyzed in terms of 
its parts. The mind is separated from the body, disease is seen as a 
malfunctioning of biological mechanisms, and health is defined as the 
absence of disease. This view is now slowly being eclipsed by a holistic 
and ecological conception of the world which sees the universe not as a 
machine but rather as a living system, a view that emphasizes the es- 
sential interrelatedness and interdependence of all phenomena and 
tries to understand nature not only in terms of fundamental structures 
but in terms of underlying dynamic processes. It would seem that the 
systems view of living organisms can provide the ideal basis for a new 

approach to health and health care that is fully consistent with the new 
' paradigm and is rooted in our cultural heritage. The systems view of 
health is profoundly ecological and thus in harmony with the Hippo- 
cratic tradition which lies at the roots of Western medicine. It is a view 
based on scientific notions and expressed in terms of concepts and 
symbols which are part of our everyday language. At the same time the 
new framework naturally takes into account the spiritual dimensions of 
health and is thus in harmony with the views of many spiritual tradi- 
tions. 

Systems thinking is process thinking, and hence the systems view 
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sees health in terms of an ongoing process. Whereas most definitions, 
including some proposed recently by holistic practitioners, picture 
health as a static state of perfect well-being, the systems concept of 
health implies continual activity and change, reflecting the organism’s 
creative response to environmental challenges. Since a person’s condi- 
tion will always depend importantly on the natural and social environ- 
ment, there can be no absolute level of health independent of this en- 
vironment. The continual changes of one’s organism in relation to the - 
changing environment will naturally include temporary phases of ill 
health, and it will often be impossible to draw a sharp line between 
health and illness. 
Health is really a multidimensional phenomenon involving interde- 
pendent physical, psychological, and social aspects. The common rep- 
resentation of health and illness as opposite ends of a one-dimensional 
continuum is quite misleading. Physical disease may be balanced by a 
- positive mental attitude and social support, so that the overall state is 
one of well-being. On the other hand, emotional problems or social 
isolation can make a person feel sick in spite of physical fitness. These 
multiple dimensions of health will generally affect one another, and 
the strongest feeling of being healthy will occur when they are well bal- 
anced and integrated. The experience of illness, from the systems point 
of view, results from patterns of disorders that may become manifest at 
various levels of the organism, as well as in the various interactions be- 
tween the organism and the larger systems in which it is embedded. An 
important characteristic of the systems approach is the notion of stra- 
tified order involving levels of differing complexities, both within indi- 
vidual organisms and in social and ecological systems. Accordingly, the 
systems view of health can be applied to different systems levels, with 
the corresponding levels of health mutually interconnected. In particu- 
lar we can discern three interdependent levels of health—individual, 
social, and ecological. What is unhealthy for the individual is generally 
also unhealthy for the society and for the embedding ecosystem. 

The systems view of health is based on the systems view of life. Liv- 
ing organisms, as we have seen, are self-organizing systems that display 
a high degree of stability. This stability is utterly dynamic and is char- 
acterized by continual, multiple, and interdependent fluctuations. To 
be healthy such a system needs to be flexible, to have a large number of 

. options for interacting with its environment. The flexibility of a system 
depends on how many of its variables are kept fluctuating within their 
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tolerance limits: the more dynamic the state of the organism, the 
greater its flexibility. Whatever the nature of the flexibility—physical, 
mental, social, technological, or economic—it is essential to the sys- 
tem’s ability to adapt to environmental changes. Loss of flexibility 
means loss of health. 

This notion of dynamic balance is a useful concept for defining 
health. “Dynamic” is of crucial importance here, indicating that the 
necessary balance is not a static equilibrium but rather a flexible pat- 
tern of fluctuations of the kind described above. Health, then, is an ex- 
perience of well-being resulting from a dynamic balance that involves 
the physical and psychological aspects of the organism, as well as its 
interactions with its natural and social environment. 

The concept of health as dynamic balance is consistent both with 
the systems view of life and with many traditional models of health 
and healing, among them the Hippocratic tradition and the tradition 
of East Asian medicine. As in these traditional models, “dynamic bal- 
ance” acknowledges the healing forces inherent in every living orga- 
nism, the organism’s innate tendency to reestablish itself in a balanced 
state when it has been disturbed. It may do so by returning, more or 
less, to the original state through various processes of self-maintenance, 
including homeostasis, adaptation, regeneration, and self-renewal. Ex- 
amples of this phenomenon would be the minor illnesses which are 
part of our everyday life and usually cure themselves. On the other 
hand, the organism may also undergo a process of self-transformation 
and self-transcendence, involving stages of crisis and transition and re- 
sulting in an entirely new state of balance. Major changes in a person’s 
life style, induced by a severe illness, are examples of such creative re- 
sponses that often leave the person at a higher level of health than the 
one enjoyed before the challenge. This suggests that periods of ill 
health are natural stages in the ongoing interaction between the indi- 
vidual and the environment. To be in dynamic balance means to go 
through temporary phases of illness that can be used to learn and to grow. 

The natural balance of living organisms includes a balance between 
their self-assertive and integrative tendencies. To be healthy an orga- 
nism has to preserve its individual autonomy, but at the same time it 
has to be able to integrate itself harmoniously into larger systems. This 
capacity for integration is closely related to the organism’s flexibility 
and to the concept of dynamic balance. Integration at one systems 
level will manifest itself as balance at a larger level, as the harmonious 
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integration of individual components into larger systems results in the 
balance of those systems. Illness, then, is a consequence of imbalance 
and disharmony, and may very often be seen as stemming from a lack 
of integration. This is particularly true for mental illness, which often 
arises from a failure to evaluate and integrate sensory experience. 

The notion of illness as originating in a lack of integration seems to 
be especially relevant to approaches that try to understand living orga- 
nisms in terms of rhythmic patterns. From this perspective synchrony 
becomes an important measure of health. Individual organisms inter- 
act and communicate with one another by synchronizing their 
thythms and thus integrating themselves into the larger rhythms of 
their environment. To be healthy, then, means to be in synchrony with 
oneself—physically and mentally—and also with the surrounding 
world. When a person is out of synchrony, illness is likely to occur. 
Many esoteric traditions associate health with the synchrony of 
thythms and healing with a certain resonance between healer and pa- 
tient. 


To describe an organism’s imbalance the concept of stress seems to 
be extremely useful. Although it is relatively new in medical research,”? 
it has taken a firm hold in the collective consciousness and language of 
our culture. The stress concept, is also completely consistent with the 
systems view of life and can be fully grasped only when the subtle in- 
terplay between mind and body is perceived. 

Stress is an imbalance of the organism in response to environmental 
influences. Temporary stress is an essential aspect of life, since the on- 
going interaction between organism and environment often involves 
temporary losses of flexibility. These will occur when the individual 
perceives a sudden threat, or when it has to adapt to sudden changes in 
the environment or is being strongly stimulated in some other way. 
These transitory phases of imbalance are an integral part of the way 
healthy organisms cope with their environment, but prolonged or 
chronic stress can be harmful and plays a significant role in the devel- 
opment of many illnesses.”* 

From the systems point of view, the phenomenon of stress occurs 
when one or several variables of an organism are pushed to their ex- 
treme values, which induces increased rigidity throughout the system. 
In a healthy organism the other variables will conspire to bring the 
whole system back into balance and restore its flexibility. The remark- 
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able thing about this response is that it is fairly stereotyped. The physi- 
ological stress symptoms—tight throat, tense neck, shallow respiration, 
accelerated heart rates, and so on—are virtually identical in animals 
and humans and are quite independent of the source of stress. Because 
they constitute the organism’s preparation to cope with the challenge 
by either fighting or fleeing, the whole phenomenon is known as the 
fight-or-flight response. Once the individual has taken action by fight- 
ing or fleeing, it will rebound into a state of relaxation and ultimately 
will return to homeostasis. The well-known “sigh of relief” is an exam- 
ple of such a relaxation rebound. 

When the fight-or-flight response is prolonged, however, and when 
an individual cannot take action by fighting or fleeing to release the 
organism from the stressful state, the consequences are likely to be det- 
rimental to health. The continual imbalance created by prolonged un- 
abated stress can generate physical and psychological symptoms— 
muscle tension, anxiety, indigestion, insomnia—which will eventually 
lead to illness. The prolongation of stress often results from our failure 
to integrate the responses of our bodies with our cultural habits and 
social rules of behavior. Like most animals we react to any kind of 
challenge by arousing our organism in preparation for either physical 
fight or physical escape, but in most cases these reactions are no longer 
useful. In an intense business meeting we cannot win an argument by 
physically assaulting our opponent, nor can we run away from the situ- 
ation. Being civilized, we try to deal with the challenge in socially ac- 
ceptable ways, but “old” parts of our brain often continue mobilizing 
the organism for inappropriate physical responses. If this happens re- 
peatedly we are likely to get sick; we may develop a peptic ulcer or have 
a heart attack. 

A key element in the link between stress and illness, which is not yet 
known in all its details but has been verified by numerous studies, is 
the fact that prolonged stress suppresses the body’s immune system, its 
natural defenses against infections and other diseases. Full recognition 
of this fact will bring about a major shift in medical research from the 
preoccupation with microorganisms to a careful study of the host orga- 
nism and its environment. Such a shift is now urgently needed, since 
the chronic and degenerative diseases that are characteristic of our 
time and constitute the major causes of death and disability are closely 
connected with excessive stress. 

The sources of this overload of stress are manifold. They may origi- 
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nate within an individual, may be generated collectively by our society 
and culture, or may be present in the physical environment. Stressful 
situations arise not only from personal emotional traumas, anxieties, 
and frustrations, but also from the hazardous environment created by 
our social and economic system. Stress, however, comes not only from 
negative experiences. All events—positive or negative, joyous or sad— 
that require a person to adapt to profound or rapid changes will be 
highly stressful. It is very unfortunate for our health that our culture 
has produced an accelerating rate of change in all areas, together with 
numerous physical health hazards, but has failed to teach us how to 
_cope with the increasing amount of stress we encounter.’ 

Recognition of the role of stress in the development of illness leads 
to the important idea of illness as a “problem solver.” Because of social 
and cultural conditioning people often find it impossible to release 
their stresses in healthy ways and therefore choose—consciously or un- 
consciously—to get sick as a way out. Their illness may be physical or 
mental, or it may manifest itself as violent and reckless behavior, in- 
cluding crime, drug abuse, accidents, and suicides, which may appro- 
priately be called social illnesses. All these “escape routes” are forms of 
ill health, physical disease being only one of several unhealthy ways of 
dealing with stressful life situations. Hence curing the disease will not 
necessarily make the patient healthy. If the escape into a particular 
disease is blocked effectively by medical intervention while the stress- 
ful situation persists, this may merely shift the person’s response to a 
different mode, such as mental illness or antisocial behavior, which will 
be just as unhealthy. A holistic approach will have to look at health 
from this broad perspective, distinguishing clearly between the origins 
of illness and its manifestation. Otherwise it will not mean much to 
talk about successful therapies. As a doctor friend of mine put it force- 
fully, “If you are able to reduce physical illness, but at the same time 
increase mental illness or crime, what the hell have you done?” 

The idea of illness as a way to cope with stressful life situations natu- 
tally leads to the notion of the meaning of illness, or of the “message” 
transmitted by a particular disease. To understand this message ill 
health should be taken as an opportunity for introspection, so that the 
original problem and the reasons for choosing a particular escape route 
can be brought to a conscious level where the problem can be resolved. 
This is where psychological counseling and psychotherapy can play an 
important role, even in the treatment of physical illnesses. To integrate 
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physical and psychological therapies will amount to a major revolution 
in health care, since it will require full recognition of the interdepen- 
dence of mind and body in health and illness. 


When the systems view of mind is adopted, it becomes obvious that 
any illness has mental aspects. Getting sick and healing are both inte- 
gral parts of an organism’s self-organization, and since mind represents 
the dynamics of this self-organization, the processes of getting sick and 
of healing are essentially mental phenomena. Because mentation is a 
multileveled pattern of processes, most of them taking place in the un- 
conscious realm, we are not always fully aware of how we move in and 
out of illness, but this does not alter the fact that illness is a mental 
phenomenon in its very essence. 

The intimate interplay between physical and mental processes has 
been recognized throughout the ages. We all know that we express 
emotions through gestures, inflections, breathing patterns, and minute 
movements imperceptible to the untrained eye. The precise ways in 
which physical and psychological patterns interlink are still little un- 
derstood, and thus most physicians tend to restrict themselves to the 
biomedical model and neglect the psychological aspects of illness. 
However, there have been significant attempts to develop a unified ap- 
proach to the mind/body system throughout the history of Western 
medicine. Several decades ago these attempts culminated in the foun- 
dation of psychosomatic medicine as a scientific discipline, concerned 
specifically with the study of the relationships between the biological 
and psychological aspects of health.”* This new branch of medicine is 
now rapidly gaining acceptance, especially with the growing awareness 
of the relevance of stress, and is likely to play an important role in a 
future holistic system of health care. 

The term “psychosomatic” needs some clarification. In conven- 
tional medicine it was used to refer to a disorder without a clearly 
diagnosed organic basis. Owing to the strong biomedical bias, such 

“psychosomatic disorders” tended to be regarded as imagined, not 
real. The modern use of the term is quite different; it derives from the 
recognition of a fundamental interdependence between mind and 
body at all stages of illness and health. To single out any disorder as 
psychologically caused would be as reductionistic as the belief that 
there are purely organic diseases without any psychological compo- 
nents. Researchers and clinicians today are increasingly aware that vit- 
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tually all disorders are psychosomatic in the sense that they involve the 
continual interplay of mind and body in their origin, development, and 
cure. In the words of René Dubos, “Whatever its precipitating cause 
and its manifestations, almost every disease involves both the body and 
the mind, and these two aspects are so interrelated that they cannot be 
separated one from the other.””° So the term “psychosomatic disor- 
der” has become redundant, although it is meaningful to speak of psy- 
chosomatic medicine.* 

The manifestations of illness will vary from case to case, from al- 
most purely psychological to almost exclusively physical symptoms. 
When psychological aspects dominate, the illness is usually referred to 
as mental illness. Mental illnesses involve physical symptoms, how- 
ever, and in some cases biological and genetic factors may even be 
dominant in the causation of the disorder. Furthermore, the origin and 
development of many mental illnesses depend crucially on the individ- 
ual’s ability to interact with his family, friends, and other social groups. 
Those illnesses can be fully understood only by seeing how the individ- 
ual organism is embedded in its social environment.”” 

Moreover, it is becoming apparent that the role of the patient’s per- 
sonality is a crucial element in the generation of many illnesses. Pro- 
longed stress somehow seems to be channeled through a particular per- 
sonality configuration to give rise to a specific disorder. The most 
convincing link between personality and illness has been found for 
heart disease, and links are being tentatively established for other 
major diseases, most notably cancer.”° These results are extremely sig- 
nificant because as soon as the patient’s personality enters into the 
clinical picture the illness becomes inseparably linked to his entire psy- 
che, which suggests the unification of physical and psychological 
therapies. 

In spite of the extensive literature on the role of psychological influ- 
ences in the development of illness, very little work has been done to 
explore the methods of altering these influences. The key to any such 
attempt is the idea that mental attitudes and processes not only play a 
significant part in getting’sick; they can also play a significant part in 
getting well. The psychosomatic nature of illness implies the possibil- 

* The term “holistic health,” which has recently become very popular, is similarly 


redundant, since health already implies wholeness, yet it makes sense to speak of ho: 
listic health care. 
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ity of psychosomatic self-healing. This idea’ is strongly supported by 
the recent discovery of the biofeedback phenomenon, which showed 
that a wide range of physical processes can be influenced by a person’s 
mental efforts.” 

The first step in this kind of self-healing will be the patients’ recogni- 

tion that they have participated consciously or unconsciously in the 
origin and development of their illness, and hence will also be able to 
participate in the- healing process. In practice, this notion of patient 
participation, which implies the idea of patient responsibility, is ex- 
tremely problematic and is vigorously denied by most patients. Condi- 
tioned as they are by the Cartesian framework, they refuse to consider 
the possibility that they may have participated in their illness, associat- 
ing the idea with blame and moral judgment. It will be important to 
clarify exactly what is meant by patient participation and responsibil- 
ity. 
In the context of a psychosomatic approach, our participation in the 
development of an illness means that we make certain choices to ex- 
pose ourselves to stressful situations and, furthermore, to react to these 
stresses in certain ways. These choices are influenced by the same fac- 
tors that influence all the choices we make in life. They are made un- 
consciously more often than consciously, and will depend on our per- 
sonality, on various external constraints, and on social and cultural 
conditioning. Any responsibility, therefore, can be only partial. Like 
the concept of free will, the notion of personal responsibility must nec- 
essarily be limited and relative, and neither of them can be associated 
with absolute moral values. The purpose of recognizing our participa- 
tion in our illness is not to feel guilty about it but to adopt the neces- 
sary changes and to realize that we can also participate in the healing 
process. 

Mental attitudes and psychological techniques are important means 
for both the prevention and healing of illness. A positive attitude com- 
bined with specific stress-reduction techniques will have a strong posi- 
tive impact on the mind/body system and will often be able to reverse 
the disease process, even to heal severe biological disorders. The same 
techniques can be used to prevent illness by applying them to cope 
with excessive stress before any serious damage occurs. 

An impressive proof of the healing power of positive expectations 
alone is provided by the well-known placebo effect. A placebo is an 
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imitation medicine, dressed up like an authentic pill and given to pa- 
tients who think they are receiving the real thing. Studies have shown 
that 35 percent of patients consistently experience “satisfactory relief” 
when placebos are used instead of regular medication for a wide range 
of medical problems.*? Placebos have been strikingly successful in re- 
ducing or eliminating physical symptoms, and have produced dramatic 
recoveries from illnesses for which there are no known medical cures. 
The only active ingredient in these treatments appears to be the power 
of the patient’s positive expectations, supported by interaction with 
the therapist. 

The placebo effect is not limited to the administration of pills but 
can be associated with any form of treatment. Indeed, it is likely to 
play a significant part in all therapy. In medical jargon “placebo” has 
been used for any aspect of the healing process that is not based on 
physical or pharmacological intervention, and, like the term “psycho- 
somatic,” often has a pejorative connotation. Doctors have tended to 
classify illnesses whose origins and development could not be under- 
stood within the biomedical framework as “psychosomatic” and to 
label any healing process induced by the patient’s positive expectations 
and faith in doctor and treatment as a “placebo effect,” while self- 
healings without any medical intervention were described as “sponta- 
neous remissions.” The real meaning of these three terms is very simi- 
lar; they all refer to the healing powers of the patient’s mental attitude. 

The patient’s will to get well and confidence in the treatment are 
crucial aspects of any therapy, from shamanistic healing rituals to mod- 
ern medical procedures. As the writer and editor Norman Cousins has 
noted, “Many medical scholars have believed that the history of medi- 
cine is actually the history of the placebo effect.”*! On the other hand, 
negative attitudes of the patient, the doctor, or the family may produce 
an “inverse placebo effect.” Experience has shown repeatedly that pa- 
tients who are told they have only six to nine months more to live will, 
indeed, not live longer. Statements of this kind have a powerful impact 
on the patient’s mind/body system—they seem to act almost as a 
magic spell—and should therefore never be made. 

In the past, psychosomatic self-healing has always been associated 
with faith in some treatment—a drug, the power of a healer, perhaps a 
miracle. In a future approach to health and healing, based on the new 

holistic paradigm, it should be possible to acknowledge the individual’s 
potential for self-healing directly, with no need for any conceptual 
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crutches, and to develop psychological techniques that will facilitate 
the healing process. 


We have been building a model of illness that is both holistic and 
dynamic. In it illness is a consequence of imbalance and disharmony, 
often stemming from a lack of integration, which may arise at various 
levels of the organism and, accordingly, may generate symptoms of a 
physical, psychological, or social nature. Disease is the biological man- 
ifestation of illness, and the model clearly distinguishes between dis- 
ease origins and disease processes. Excessive stress is believed to con- 
tribute significantly to the origin and development of most diseases, 
manifesting itself in the organism’s initial imbalance and, subse- 
quently, being channeled through a particular personality configura- 
tion to give rise to specific disorders. An important aspect of this pro- 
cess is the fact that illness is often perceived, consciously or 
unconsciously, as a way out of the stressful situation, various kinds of 
illness representing different escape routes. Curing the disease will not 
necessarily make the patient healthy, but illness may be an opportunity 
for introspection that will resolve the root problems. 

The development of illness involves the continual interplay between 
physical and mental processes that reinforce one another through a 
complex network of feedback loops. Disease patterns at any stage ap- 
pear as manifestations of underlying psychosomatic processes that 
should be dealt with in the course of therapy. This dynamic view of 
illness specifically acknowledges the organism’s innate tendency to 
heal itself—to reestablish itself in a balanced state—which may in- 
clude stages of crisis and major life transitions. Periods of ill health in- 
volving minor symptoms are normal and natural stages representing 
the organism’s means of restoring balance by interrupting one’s usual 
activities and forcing a change of pace. As a consequence, the symp- 
toms associated with these minor illnesses usually disappear after a few 
days, whether or not any treatment is received. More serious illnesses 
will require greater efforts of regaining one’s balance, generally includ- 
ing the help of a doctor or therapist, and the outcome will depend cru- 
cially on the patient’s mental attitudes and expectations. Severe ill- 
nesses, finally, will require a therapeutic approach dealing not only 
with the physical and psychological aspects of the disorder, but also © 
with the changes in the patient’s life style and world view that will be 
an integral part of the healing process. 
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These views of health and illness imply a number of guidelines for 
health care and make it possible to sketch out the basic framework for 
a new holistic approach. Health care will consist of restoring and 
maintaining the dynamic balance of individuals, families, and other 
social groups. It will mean people taking care of their own health indi- 
vidually, as a society, and with the help of therapists. This kind of 
health care cannot just be “provided,” or “delivered”—it has to be 
practiced. Furthermore, it will be important to consider the interde- 
pendence of our individual health and that of the social and ecological 
systems in which we are embedded. If you live in a stressful neighbor- 
hood the situation will not be improved if you move out and let some- 
body else take the stress, although your own health may improve. Simi- 
larly, an unhealthy economy is not improved by raising the level of 
unemployment. Such actions amount to managing stress by simply 
pushing it around—from one family to another, from individuals to 
the society and back to other individuals, or from society onto the eco- 
system, whence it may come back forty years later, as in the case of 
Love Canal. Health care at all levels will consist of balancing and re- 
solving the stressful situations by individual and social action. 

A future system of health care will consist, first and foremost, of a 
comprehensive, effective, and well-integrated system of preventive 
care. Health maintenance will be partly an individual matter and 
partly a collective matter, and most of the time the two will be closely 
interrelated. Individual health care is based on the recognition that the 
health of human beings is determined, above all, by their behavior, 
their food, and the nature of their envitonment.** As individuals, we 
have the power and the responsibility to keep our organism in balance 
by observing a number of simple rules of behavior relating to sleep, 
food, exercise, and drugs. The role of therapists and health profes- 
sionals will be merely to assist us in doing so. In the past this kind of 
preventive health care has been severely neglected in our society, but 
recently there has been a significant shift in attitudes that has gen- 
erated a powerful grass-roots movement promoting healthy living 
habits—whole foods, physical exercise, home births, relaxation and 
meditation techniques—and emphasizing personal responsibility for 
health. ; 

If acceptance of individual responsibility will be crucial to a future 
system of holistic health care, it will be equally crucial to recognize 
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that this responsibility is subject to severe constraints. Individuals can 
be held responsible only to the extent that they have the freedom to 
look after themselves, and this freedom is often curtailed by heavy so- 
cial and cultural conditioning. Moreover, many health problems arise 
from economic and political factors that can be modified only by col- 
lective action. Individual responsibility has to be accompanied by so- 
cial responsibility, and individual health care by social actions and poli- 
cies. ‘Social’ health care’” seems an appropriate term for policies and 
collective activities dedicated to the maintenance and improvement of 
health. 

Social health care will have two basic parts—health education and 
health policies—to be pursued simultaneously and in close coordina- 
tion. The aim of health education will be to make people understand 
how their behavior and their environment affect their health, and to 
teach them how to cope with stress in their daily lives. Comprehensive 
programs of health education with this emphasis can be integrated into 
the school system and given central importance. At the same time they 
can be accompanied by public health education through the media to 
counteract the effects of advertising of unhealthy products and life 
styles. An important aim of health education will be to foster corporate 
responsibility. The business community needs to learn much more 
about the health hazards of its production and its products. It should 
- develop and demonstrate concern about public health, become aware 
of the health costs generated by its activities, and formulate corporate 
policies accordingly. 

Health policies, to be established by government at various levels of 
administration, will consist of legislation to prevent health hazards 
from being generated, and also of social policies that provide for peo- 
ple’s basic needs. The following suggestions include a few of the many 
measures needed to provide an environment that would encourage and 
make it possible for people to adopt healthy ways of living: 


« Restrictions on all advertising of unhealthy products. 

+ “Health care taxes” on individuals and corporations who generate 
health hazards, to offset the medical costs which inevitably arise 
from these hazards; for example, there could be corporate taxes for 
creating various kinds of pollution, and graduated health care taxes 
on alcohol, on the tar content of cigarettes, and on junk foods. 


333 


THE NEW VISION OF REALITY 


¢ Social policies to improve education, employment, civil rights, and 
economic levels of large numbers of impoverished people; these so- 
cial policies are also health policies, which affect not only the indi- 
viduals concerned but also the health of society as a whole. 

* Increased development of family-planning services, family counsel- 
ing, day-care centers, etc.; this can be seen as preventive mental 
health care. 

¢ Development of nutritional policies that provide incentives for in- 
dustry to produce more nutritious foods, including restrictions on 
items offered in vending machines and nutritional specifications for 
food in schools, hospitals, prisons, cafeterias of government agen- 
cies, etc. 

+ Legislation to support and develop organic methods of farming.” 


A careful study of these suggested policies shows that any one of 
them, ultimately, requires a different social and economic system if it 
is to be successful. There is no way to avoid the conclusion that the 
present system itself has become a fundamental threat to our health. 
We shall not be able to increase, or even maintain, our health unless 
we adopt profound changes in our value system and our social organi- 
zation. One physician who has recognized this quite clearly is Leon 
Eisenberg: ‘ 


Our daily practice with human ailments makes us aware of the extent to 
which problems of ill health flow from failures in our political, eco- 
nomic and social institutions. The redesign of these institutions is the 
central challenge for the coming century, and gives the greatest promise 
for improving public health.*° 


The restructuring of social institutions required by the new holistic 
view of health will apply, first of all, to the health care system itself. 
Our present institutions of health care are based on the narrow bio- 
medical approach to the treatment of diseases and are organized in 
such a fragmented way that they have become highly ineffective and 
inflationary. As Kerr White has pointed out, “It is dificult to overem- 
phasize the negative impact that our fragmented, disorganized, and 
unbalanced health care arrangements have on the adequacy of the care 
provided in this country and the inflationary impact this confusion has 
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on their costs.”*© What we need is a responsive and well-integrated 
system of health care that fulfills the needs of individuals and popula- 
tions. 


The first and most important step in a holistic approach to therapy 
will be to make the patient aware, as fully as possible, of the nature and 
extent of her imbalance. This means that her problems will have to be 
put into the broad context from which they arose, which will involve a 
careful examination of the multiple aspects of the particular illness by 
therapist and patient. The recognition of this context alone—of the 
web of interrelated patterns which led to the disorder—is highly thera- 
peutic, as it relieves anxiety and gives hope and self-confidence, thus 
initiating the process of self-healing. Psychological counseling will play 
an important role in this process, and those administering primary 
health care should possess basic therapeutic skills at both the physical 
and the psychological level. The main purpose of the first encounter 
between patient and general practitioner, apart from emergency mea- 
sures, will be to educate the patient about the nature and meaning of 
the illness, and about the possibilities of changing the patterns in the 
patient’s life that have led to it. This, in fact, is the original role of the 
“doctor,” which comes from the Latin docere (“to teach’). 

To assess the relative contribution of biological, psychological, and 
social factors to the illness of a particular person is the essence of the 
science and art of general practice. It requires not only some basic 
knowledge of human biology, psychology, and social science, but also 
experience, wisdom, compassion, and concern for the patient as a 
human being. General practitioners administering primary care of this 
kind need not be medical doctors, nor experts in any of the scientific 
disciplines concerned, but they will have to be sensitive to the multiple 
influences affecting health and illness, and able to decide which of 
these are the most relevant, best known, and most manageable in a 
particular case. If necessary, they will refer the patient to specialists in 
the relevant areas, but even when such special treatments are needed, 
the object of the therapy will still be the whole person. 

The basic aim of any therapy will be to restore the patient’s balance, 
and since the underlying model of health acknowledges the organism’s 
innate tendency to heal itself, the therapist will try to intrude only 
minimally and keep the treatments as mild as possible. The healing 
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will always be done by the mind/body system itself; the therapist will 
merely reduce the excessive stress, strengthen the body, encourage the 
patient to develop self-confidence and a positive mental attitude, and 
generally create the environment most conducive to the healing. 

Such an approach to therapy will be multidimensional, involving 
treatments at several levels of the mind/body system, which will often 
require a multidisciplinary team effort. The members of the health 
team will be specialists in various fields but will share the same holistic 
view of health and a common conceptual framework that will allow 
them to communicate effectively and integrate their efforts systemati- 
cally. Health care of this kind will require many new skills in disci- 
plines not previously associated with medicine and is likely to be intel- 
lectually richer, more stimulating, and more challenging than a 
medical practice that adheres exclusively to the biomedical model. 

The kind of primary patient care outlined above is being forcefully 
advocated today by nurses who find themselves at the forefront of the 
holistic health movement. Increasing numbers of nurses are deciding 
that they want to be independent therapists rather than assistants to 
doctors, and are in the process of applying a holistic approach to their 
practice. These highly educated and motivated nurses will be best 
qualified to take on the responsibilities of general practitioners. They 
will be able to provide the necessary health education and counseling 
and to assess the patients’ life dynamics as a basis for preventive health 
care. They will keep regular contacts with their clients so that prob- 
lems can be detected before serious symptoms develop, and will go out 
into the community to see and understand patients within the context 
of their work and family situations. 

In such a system medical doctors will act as specialists. They will 
prescribe drugs and perform surgery in emergency cases, treat fractured 
bones, and practice the full range of medical care for which the bio- 
medical approach is appropriate and successful. Even in those cases, 
however, the nurse practitioner will still play an important role, keep- 
ing the personal contact with the patient and integrating the special 
treatments into a meaningful whole. For example, if surgery is neces- 
sary, the nurse will stay with the patient, choose the appropriate hospi- 
tal, cooperate with the hospital nurses, support the patient psychologi- 
cally, and give him postoperative care, Ideally, she would know her 
patient well from previous consultations and would be available 
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throughout the entire procedure, somewhat like a lawyer who guides a 
client through a trial. 

The new holistic kind of primary care can, of course, also be prac- 
ticed by physicians, and it seems that medical students have recently 
become more and mote interested in such a career. On the other hand, 
a nurse may well specialize—in massage therapy, herbal medicine, 
midwifery, public health, or social work—in addition to her (or his) 
general practice. The important fact is that we now have a large num- 
ber of highly qualified nurses who cannot use their full potential in the 
present system but are ready to carry out a holistic and humanistic ap- 
proach to primary care. To incorporate nursing into a holistic frame- 
work of health care will mean to expand what already exists, and - 
should therefore be the ideal strategy for the period of transition to the 
new system. 

The reorganization of health care will also mean discouraging the 
construction and use of facilities that are inefhcient and incompatible 
with the new view of health.*” To change the present technology- 
intensive, hospital-based system, a first useful step may be, as Victor 
Fuchs has suggested, to impose a moratorium on all hospital construc- 
tion and expansion to bring our escalating hospital costs under con- 
trol.’ At the same time hospitals will gradually be transformed into 
more efficient and more humane institutions, comfortable and thera- 
peutic environments modeled after hotels rather than factories or ma- 
chine shops, with good and nourishing food, family members included 
in patient care, and other such sensible improvements. 

Drugs will be used only in emergency cases and then as sparingly 
and as specifically as possible. Thus health care will be liberated from 
the pharmaceutical industry and physicians and pharmacists will col- 
laborate in selecting from the many thousands of pharmaceutical prod- 
ucts the few dozen basic drugs that, according to experienced clini- 
cians, are fully adequate for effective medical care. 

These changes will be possible only with a thorough reorganization 
of medical education. To prepare medical students and other health 
professionals for the new holistic approach will require a considerable 
broadening of their scientific basis and much greater emphasis on the 
behavioral sciences and on human ecology. As Howard Rasmussen, 
professor of biochemistry and medicine at the University of Pennsyl- 
vania School of Medicine, has suggested, an educational program pre- 
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senting a multidisciplinary study of human nature would be an ideal 
introductory course for health professionals.*” Such a course, to deal 
with various levels of individual and social health, should be based on 
general systems theory and study the human condition in health and 
illness within an ecological context. It would be the foundation for 
more. detailed medical studies and would provide all health profes- 
sionals with a common language for their future collaboration in 
health teams. At the same time there would be a corresponding 
reorientation of research priorities from an overemphasis on cellular 
and molecular biology to a-more balanced approach. 

Undergraduate education in medical schools will concentrate much 
more on family practice and ambulatory medicine—that is, on under- 
standing the patient as a walking, living person. It will prepare students 
for working in health teams by helping them understand the multi- 
faceted nature of health and, accordingly, the interrelated roles played 
_ by the team members. This means radical changes. Indeed, Rasmussen 
thinks “nothing short of revolution can restore educational balance 
and relevance.””” 

An effective and well-integrated system of health care must be facil- 
itated by financial incentives that will induce health professionals, 
health care institutions, and the general public to make appropriate. 
choices and pursue appropriate policies. In the United States this will 
include, first and foremost, a system of national health insurance that 
is not dominated by corporate interests and provides economic incen- 
tives for holistie health care, including health education and other pre- 
ventive measures.*! In conjunction with such a system licensing laws 
fot health care professionals will have to be revised to reflect the new 
approach to health and give the public greater freedom of choice.*” 


The paradigm shift in health care will involve the formulation of 
new conceptual models, the creation of new institutions, and the im- 
plementation of new policies. As far as organization and policies are 
concerned, there are a number of measures that can be adopted right 
away. With regard to therapeutic models and techniques, the situation 
is somewhat more complicated. As yet there is no well-established sys- 
tem of therapies that corresponds to the new view of illness as a multi- 
dimensional and multileveled phenomenon. However, there are at 
present a number of models and procedures that seem to deal success- 
fully with various aspects of ill health. It would seem, therefore, that 
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here too a “bootstrap” approach may be the most appropriate strategy. 
It would consist of developing a mosaic of therapeutic models and 
techniques of limited scope that are mutually consistent. It would be 
the role of the general practitioner or the health team to find out which 
model, or which approach, is most suitable and most efficient for a par- 
ticular patient. At the same time researchers and clinicians will be ex- 
ploring these models further and, eventually, integrating them into a 
coherent system. 

A number of therapeutic models and techniques are already being 
developed that go beyond the biomedical framework and are consis- 
tent with the systems view of health. Some of them are based on well- 
established Western healing traditions, others are of more recent 
origin, and most of them are not taken very seriously by the medical 
establishment because they are difficult to understand in terms of clas- 
sical scientific concepts. 

To begin with, numerous unorthodox approaches to health share a 
belief in the existence of patterns of “subtle energies,” or “life ener- 
gies,” and see illness as resulting from changes in these patterns. Al- 
though the therapies practiced in these traditions, which are some- 
times referred to as “energy medicine,” involve a variety of techniques, 
all of them are believed to influence the organism at a more funda- , 
mental level than the physical or psychological symptoms of illness. 
This view is quite similar to that of the Chinese medical tradition, and 
so are many of the concepts used in the various healing traditions. For 
example, when homeopaths speak about the “vital force,” or Reichian 
therapists about “bioenergy,” they use these terms in a sense that 
comes very close to the Chinese concept of ch’i. The three concepts 
are not identical, but they seem to refer to the same reality—a reality 
much more complex than any of them. The main purpose of these ter- 
minologies is to describe the patterns of flow and fluctuation in the 
human organism. It is also believed that “life energy” is exchanged be- 
tween an organism and its environment, and many traditions hold that 
this energy can be transferred between human beings by the laying-on 
of hands and other techniques of “psychic” healing.” 

Most approaches to “energy medicine” were developed when sci- 
ence was formulated almost exclusively in terms of mechanistic con- 
cepts, and their originators cannot be faulted for using terminologies 
that now seem vague, simplistic, or out of date. The founders and prac- 
titioners of these healing traditions often had a remarkable intuition 
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for the nature of life, health, and illness, and many of their concepts 
are likely to be extremely useful when reformulated in the language of 
the new systems approach. When self-organization is seen as the es- 
sence of living organisms, one of the main tasks of the life sciences will 
be to study the patterned processes of self-organizing systems, as well 
as the energies involved in these processes. The processes of physical 
and chemical systems have been studied extensively, and the energies 
associated with them are well understood. By contrast, the processes of 
self-organizing systems, together with their associated energies, are just 
beginning to be explored and may well reveal phenomena that have so 
far not been considered by orthodox science. 

However, the term “energy,” as used in the unorthodox healing tra- 
ditions, is rather problematic from the scientific point of view. “Life 
energy” is often thought of as some kind of substance which flows 
through the organism and is transferred between organisms. According 
to modern science, energy is not a substance but rather a measure of 
activity, of dynamic patterns.** To understand the models of “energy 
medicine” scientifically it would seem, therefore, that one should con- 
centrate on the concepts of flow, fluctuation, vibration, rhythm, 
synchrony, and resonance, which are fully consistent with the modern 
systems view. Concepts like “subtle bodies,” or “subtle energies” 
should not be taken to refer to underlying substances but as metaphors 
describing the dynamic patterns of self-organization. 

One of the most intriguing approaches to the fundamental dynamic 
patterns of the human organism is that of homeopathy. The roots of 
‘ homeopathic philosophy can be traced back to the teachings of Para- 
celsus and Hippocrates, but the formal therapeutic system was 
founded at the end of the eighteenth century by the German physician 
Samuel Hahnemann. Although vigorously opposed by the medical es- 
tablishment, homeopathy spread steadily during the nineteenth cen- 
tury and became especially popular in the United States, where 15 
percent of all doctors were homeopaths around 1900. In the twentieth 
century the movement could not hold its ground against modern bio- 
medical science and has only very recently found a certain renaissance. 

In the homeopathic view, illness results from changes in an energy 
pattern or “vital force,” which is the basis of all physical, emotional, 
and mental phenomena and is characteristic of each individual. The 
aim of homeopathic therapy, like that of acupuncture, is to stimulate a 
person’s energy levels. The traditional homeopathic approach is purely 
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phenomenological and, unlike Chinese medicine, does not have a de- 
tailed theory of energy patterns, but in recent years George Vithoulkas, 
perhaps the most articulate leader of the modern homeopathic move- 
ment, has formulated the beginnings of a theoretical framework. 
Vithoulkas has tentatively identified Hahnemann’s vital force with the 
body’s electromagnetic field and uses the term “dynamic plane” for 
the fundamental level at which illness originates. In his theory the dy- 
namic plane is characterized by a pattern of vibrations which is unique 
for each individual. External or internal stimuli affect the organism’s 
rate of vibration, and these changes generate physical, emotional, or 
mental symptoms. 

Homeopaths claim to be able to detect imbalances of the organism 
before any serious disturbances occur by observing a variety of subtle 
symptoms: changes in behavior patterns such as sensitivity to cold, de- 
sire for salt or sugar, sleeping habits, and so on. These subtle symptoms 
represent the organism’s reaction to imbalances on the dynamic plane. 
Homeopathic diagnosis aims to establish a total pattern, or gestalt, of 
symptoms that mirrors the personality of the patient and is a reflection 
of that person’s vibrational pattern. This is consistent with a key idea 
in modern psychosomatic medicine, the idea that an initial imbalance 
of the organism is channeled through a particular personality configu- 
ration to produce specific symptoms. 

Homeopathic therapy consists of matching the pattern of symptoms 
that is characteristic of the patient with a similar pattern characteristic 
of the remedy. Vithoulkas believes that each remedy is associated with 
a certain vibrational pattern that constitutes its very essence. When 
the remedy is taken its energy pattern resonates with the energy pat- 
tern of the patient and thereby induces the healing process. The reso- 
nance phenomenon seems to be central to homeopathic therapy, but 
what exactly resonates and how this resonance is brought about is not 
well understood. Homeopathic remedies are substances derived from 
animals, plants and minerals, and are taken in highly diluted form. 
The selection of the correct remedy is based on Hahnemann’s Law of 
Similars—‘Like Cures Like”—which gave homeopathy* its name. 
According to Hahnemann, any substance that can produce a total pat- 
tern of symptoms in a healthy human being can cure those same 
symptoms in a sick person. Homeopaths claim that literally any sub- 


* From the Greek homeo (“similar”) and pathos (“suffering”). 
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stance can produce, and cure, a wide spectrum of highly individualized 
symptoms known as the “‘personality” of the remedy. 

The first and perhaps most important part of homeopathic practice 
is “taking the homeopathic case.” Each interview is a unique process 
demanding of the interviewer a high degree of intuition and sensitivity. 
The purpose is to experience the personality of the patient as an inte- 
grated, living entity, and to match its very essence with that of the rem- 
edy. Vithoulkas.says this experience should emerge from an intimate 
human encounter between therapist and patient, which will deeply af- 
fect both of them: 


The encounter between a patient and a homeopath is an intimate inter- 
action for both... The prescriber . . . is not merely a passive observer, 
protected behind a wall of objectivity. Each patient engages the ho- 
meopath in a deep and meaningful way. Because of the very nature of 
homeopathy, the prescriber becomes an intimate participant in the life 
of the patient, involved in every aspect of it, and being at once sympa- 
thetic and sensitive as well as objective and accepting . .. When homeo- 
pathy is practiced with this degree of involvement, it stimulates growth 
in the prescriber just as it does for the patient.*® 


This description of the homeopathic interview, with its strong em- 
phasis on the mutual interaction between therapist and patient, is 
quite reminiscent of an intense session of psychotherapy as described, 
for example, by Jung.*” Indeed, one is tempted to wonder whether the 
crucial resonance in homeopathic therapy is not the one between the 
patient and the homeopath, with the remedy merely a crutch. 

The lack of any scientific explanation of homeopathic therapy is one 
-of the main reasons why it has remained a highly controversial healing 
art. However, further development of psychosomatic medicine and the 
systems approach to health will help to clarify many of the homeo- 
pathic principles and may well encourage the medical profession to te- 
examine its position. Homeopathic philosophy, with its general view of 
illness, its emphasis on individualized treatment, and its basic trust in 
the human organism, exemplifies many important aspects of holistic 
health care. 


A school of “energy medicine” that is of more recent origin than ho- 
meopathy and has had a strong influence on a variety of therapies is 


"342 


WHOLENESS AND HEALTH 


Reichian therapy.*® Wilhelm Reich started out as a psychoanalyst and 
disciple of Freud, but while Freud and the other analysts concentrated 
on the psychological contents of mental disorders, Reich became in- 
terested in the ways these disorders manifest themselves physically. As 
the emphasis of his treatment shifted from the psyche to the body he 
developed therapeutic techniques that involved physical contact be- 
tween therapist and patient—a sharp break with traditional psychoana- 
lytic practice. From the very beginning of his medical research, Reich 
was keenly interested in the role of energy in the functioning of living 
organisms, and one of the main goals of his psychoanalytic work was to 
associate the sexual drive, or libido, which Freud saw as an abstract 
psychological force, with concrete energy flowing through the physical 
organism. This approach led Reich to the concept of bioenergy, a fun- 
damental form of energy that permeates and governs the entire orga- 
nism and manifests itself in the emotions as well as in the flow of bod- 
ily fluids and other biophysical movements. Bioenergy, according to 
Reich, flows in wave movements and its basic dynamic characteristic is 
pulsation. Every mobilization of flow processes and emotions in the or- 
ganism is based on a mobilization of bioenergy. 

One of Reich’s key discoveries was that attitudes and emotional ex- 
periences can give rise to certain muscular patterns which block the 
free flow of energy. These muscular blocks, which Reich called “‘char- 
acter armor,” are developed in nearly every adult individual. They re- 
flect our personality and enclose key elements of our emotional history, 
locked up in the structure and tissue of our muscles. The central task 
of Reichian therapy is to destroy the muscular armor in order to rees- 
tablish the organism’s full capacity for the pulsation of bioenergy. This 
is done with the help of deep breathing and a variety of other physical 
techniques aimed at helping patients express themselves through their 
bodies rather than with words. In this process past traumatic experi- 
ences will emerge into conscious awareness and will be resolved, to- 
gether with the corresponding muscular blocks. The ideal result is the 
appearance of a phenomenon that Reich called the orgasm reflex, and 
which he regarded as central to the dynamics of living organisms, far 
transcending the usual sexual connotation of the term. “In the or- 
gasm,” writes Reich, “the living organism is nothing but a part of pul- 
sating nature.””* 

It is evident that Reich’s concept of bioenergy comes very close to 
the Chinese concept of ch’i. Like the Chinese, Reich emphasized the 
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cyclical nature of the organism’s flow processes and, like the Chinese, _ 
he also saw the energy flow in the body as the reflection of a process 
that goes on in the universe at large. To him bioenergy was a special 
manifestation of a form of cosmic energy that he called “orgone en- 
ergy.” Reich saw this orgone energy as some kind of primordial sub- 
stance, present everywhere in the atmosphere and extending through 
all space, like the ether of nineteenth-century physics. Inanimate as 
well as living matter, according to Reich, derives from orgone energy 
through a complicated process of differentiation. 

This concept of orgone energy is clearly the most controversial part 
of Reich’s thinking and was the reason for his isolation from the scien- 
tific community, his persecution, and his tragic death.*’ From the per- 
spective of the 1980s it seems that Wilhelm Reich was a pioneer of the 
paradigm shift. He had brilliant ideas, a cosmic perspective, and a ho- 
listic and dynamic world view that far surpassed the science of his time 
and was not appreciated by his contemporaries. Reich’s way of think- 
ing, which he called “orgonomic functionalism,” is in perfect agree- 
ment with the process thinking of our modern systems theory, as this 
passage shows: 


Functional thinking does not tolerate any static conditions. For it, all 
natural processes are in motion, even in the case of rigidified structures 
and immobile forms. . . Nature, too, “flows” in every single one of its 
diverse functions as wel as in its totality... Nature is functional in all 
areas, and not only in those of organic matter. Of course, there are me- 
chanical laws, but the mechanics of nature are in themselves a special 
variant of functional processes.*! 


Unfortunately, the language of modern systems biology was not. 
available to Reich, so he sometimes expressed his theory of living mat- 
ter and his cosmology in terms which were rooted in the old paradigm 
and rather inappropriate. He could not conceive of orgone energy as a 
measure of organic activity, but had to see it as a substance that could 
be detected and accumulated, and in his attempts to verify such a no- 
tion he cited numerous atmospheric phenomena that are more likely 
to be explained in terms of conventional processes, such as ionization 
or ultraviolet radiation.’ In spite of these conceptual problems, 
Reich’s basic ideas about the dynamics of life have had a tremendous 
influence and have inspired therapists to develop a variety of new psy- 
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chosomatic approaches. If Reichian theory were reformulated in mod- 
ern systems language, its relevance to contemporary research and 
therapeutic practice would become even clearer. 


The therapeutic models discussed in the rest of this chapter do not 
necessarily subscribe to the notion of fundamental energy patterns, but 
they all see the organism as a dynamic system with interrelated physi- 
cal, biochemical, and psychological aspects that must be in balance for 
the human being to be in good health. Some of the therapies address 
themselves to the physical aspects of this balance by dealing with the 
body’s muscular system or with other structural elements; others influ- 
ence the organism’s metabolism; and still others concentrate on estab- 
lishing balance through psychological techniques. Whatever their ap- 
proach, they all recognize the fundamental interdependence of the 
organism’s biological, mental, and emotional manifestations, and are 
therefore mutually consistent. 

The therapies that try to facilitate harmony, balance, and integra- 
tion through physical methods have recently become known collec- 
tively as bodywork. They deal with the nervous system, the muscle 
‘system, and various other tissues, and with the interplay and coordi- 
nated movement of all these components. Bodywork therapy is based 
on the belief that all our activities, thoughts, and feelings are reflected 
in the physical organism, manifesting themselves in our posture and 
movements, in tensions, and in many other signs of “body language.” 
The body as a whole is a reflection of the psyche, and work on either 
one will also change the other. 

Since the Eastern philosophical and religious traditions have always 
tended to see mind and body as a unity, it is not surprising that a num- 
ber of techniques to approach consciousness from the physical level 
have been developed in the East. The therapeutic significance of these 
meditative approaches is being noticed increasingly in the West, and 
many Western therapists are incorporating Eastern bodywork tech- 
niques such as Yoga, T’ai Chi, and Aikido in their treatments. A major 
aspect of these Eastern techniques, which is also strongly emphasized 
in Reichian therapy, is the fundamental role of breath as a link be- 
tween the conscious and unconscious levels of mind. Our breathing 
patterns reflect the dynamics of our entire mind/body system, and 
breath is the key to our emotional memories. The practice of proper 
breathing and the use of various breathing techniques as therapeutic 
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tools is therefore central to many schools of bodywork, in the West as - 
well as in the East. . 

The dynamic manifestations of the human organism—its continual 
movements and the various processes of flow and fluctuation—all in- 
volve the muscle system. Work on the body’s muscular system is ide- 
ally suited for studying and influencing physiological and psychological 
balance. Detailed studies of the physical organism from this perspec- 
tive show that the conventional distinctions between nerves, muscles, 
skin, and bones are often quite artificial and do not reflect the physical 
reality. The entire muscle system of the organism is covered by loose 
connective tissues that integrate the muscles into a functional whole 
and cannot be separated either physically or conceptually from the 
muscle tissue, the nerve fibers, and the skin. Segments of this connec- 
tive tissue are associated with different organs, and a variety of physio- 
logical disorders can be detected and cured by special techniques of 
connective-tissue massage. 

Since the muscle system is an integrated whole, a disturbance of any 
part of it will propagate through the entire system, and since all bodily 
functions are supported by muscles, every weakening of the organism’s 
balance will be reflected in the muscular system in a specific way. An 
important aspect of this balance is the regular flow of nerve current 
throughout the body, which is the focus of chiropractic. Chiropractors 
concentrate on the structural support of the nervous system along the 
spine. By means of manual adjustments involving gentle manipula- 
tions of joints and soft tissues, they are able to realign dislocated verte- 
bras and thereby eliminate obstructions in the nervous flow that may 
cause many different disorders. Out of chiropractic emerged a special 
technique of muscle testing, known as applied kinesiology,* which has 
been developed into a valuable therapeutic tool that enables therapists 
to use the muscle system as a source of information about various as- 
pects of the organism’s state of balance.” 

Influenced by the pioneering ideas of Wilhelm Reich, by Eastern 
concepts, and by the modern dance movement, a number of therapists 
have combined various elements from these traditions to develop bo- 

_dywork techniques that have recently become very popular. The prin- 
cipal founders of these new approaches are Alexander Lowen (“bioen- 


td 


* Kinesiology, from the Greek kinesis (“motion”), is the study of human anatomy 
in relation to movement. 
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ergetics”), Frederick Alexander (“Alexander technique’’), Moshe Fel- 
denkrais (“functional integration”), Ida Rolf (“structural integra- 
tion’), and Judith Aston (“structural patterning”’). In addition, various 
massage therapies have been developed, many of them inspired by 
Eastern techniques like shiatsu and acupressure. All these approaches 
are based on the Reichian notion that emotional stress manifests itself 
in the form of blocks in the muscle structure and tissue, but they differ 
in the methods employed for releasing these psychosomatic blocks.** 
Some bodywork schools are based on a single idea that is translated 
into a single set of prescriptions and manipulations, but ideally a bo- 
dywork therapist should be familiar with each of these techniques and 
not use any one of them exclusively. Another problem is that many 
‘schools tend to treat muscular blocks as static entities and associate 
emotions with body postures in a rather rigid way, without perceiving 
the body as it moves through space and relates to its environment. 

One of the most subtle approaches to bodywork, and one which fo- 
cuses precisely on that aspect—the body moving through space and in- 
teracting with its environment—is practiced by dance and movement 
therapists, and in particular by a school of movement therapy based on 
the work of Rudolf Laban and further elaborated by Irmgard Barten- 
ieff.°> Laban developed a method and terminology for analyzing 
human movement that is relevant to many disciplines besides therapy, 
including anthropology, architecture, industry, theater, and dance. 
The therapeutic significance of this method derives from Laban’s per- 
ception that all movement is functional and expressive at the same, 
time. Whatever tasks people pursue, they will also express something 
about themselves through their movement. Laban’s system deals ex- 
plicitly with this expressive quality of movement and thus allows move- 
ment therapists to recognize many fine details of their patients’ emo- 
tional and physical states by carefully watching how they move. 

The Laban-Bartenieff school of movement therapy pays special at-- 
tention to the ways in which individuals interact and communicate 
with their environment. This interplay is seen in terms of complex 
thythmic patterns, flowing in and out of one another in various ways, 
with ill health arising from a lack of synchrony and integration. Heal- 
ing, in this view, is induced by a special process of interaction between 
therapist and patient in which the rhythms of both are continually . 
synchronizing. By communicating with their patients through move- 
ment, and by establishing a kind of resonance, movement therapists 
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help these individuals to better integrate themselves, physically and 
emotionally, into their environment. 


Another important approach to balance is through the organism’s 
metabolism. Biochemical balance can be influenced by changing one’s 
diet and by taking various medicines in the form of either herbs or syn- 
thetic drugs. In most medical traditions these three forms of treatment 
are not sharply separated, and it would seem most appropriate to adopt 
this view also in the new system of holistic’health care. Nutritional 
therapy, herbal medicine, and the prescription of drugs all affect the 
body’s biochemical balance and are variations of one and the same 
therapeutic approach. Recognizing the organism’s inherent tendency 
to regain its balance, the holistic therapist will always use the mildest 
possible remedy, beginning with a change of diet, moving on to herbal 
medicines if needed to bring the desired effect, and using synthetic 
drugs only as a last resort and in emergencies. 

Although nutrition has always been a major factor in the develop- 
ment of disease patterns, it is severely neglected in today’s medical 
education and practice. Most doctors are not qualified to give sound 
nutritional advice, and the articles on nutrition published in popular 
magazines are often extremely confusing. Yet the basic principles of 
nutritional counseling are relatively simple and should be known to all 
general practitioners.” 

Nutritional counseling and therapy are closely related to a new 

branch of medicine known as clinical ecology, which in the late 1940s 
grew out of the study of allergies and is concerned with the impact of 
foods and chemicals on our health and our mental state.*” Clinical 
ecologists have found that common foods and seemingly harmless 
ental products used every day in our homes, offices, and work 
places can cause mental, emotional, and physical problems, from head- 
aches and depressions to aches and pains in muscles and joints. Pa- 
tients who come to see their doctors with multiple symptoms, both 
physical and psychological, are frequently suffering from such allergies. 
The treatment of these patients by clinical ecologists is a highly indi- 
vidualized procedure, involving nutritional therapy and various other 
techniques, aimed at identifying and eliminating the environmental 
causes of the patients’ illness. 

Like nutritional counseling, the art of herbal medicine has been al- 
most totally forgotten with the rise of the biomedical model, and only 
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very recently has there been a certain revival of the therapeutic use of 
natural herbs. This development is encouraging, since natural, unre- 
fined plant material seems to be the best type of oral medication, but 
herbal medicine can be successful only-if the purpose of the treatment 
is to deal with the whole organism rather than trying to cure a specific 
disease. Otherwise there will invariably be a tendency to refine herbal 
mixtures in order to isolate their “‘active ingredients,” which would sig- 
nificantly reduce the therapeutic effect. Pharmaceutical drugs, which 
are often the end products of such refinements, act much faster on the 
body’s biochemistry than herbal mixtures, but they also cause a much 
greater shock to the organism and thus generate numerous harmful 
side effects that generally do not occur when the unrefined herbal rem- 
edies are used.” 

More careful use of medical drugs illustrates the future role of bio- 
medical therapy as a whole. The achievements of modern medical sci- 
ence will by no means be abandoned, but in the future holistic ap- 
proach biomedical techniques will play a much morte restricted role. 
They will be used to deal with the physical and biological aspects of 
illness, especially in emergencies, but always very judiciously and in 
conjunction with psychological counseling, stress-reduction tech- 
niques, and other methods of holistic patient care. The transition to 
the new system will have to be made slowly and carefully because of 
the tremendous symbolic power of biomedical therapy in our culture. 
The reductionist approach to illness, with its strong emphasis on drugs 
and surgery, will be supplemented and eventually replaced by the new 
holistic therapies in a gradual process, as our collective views of health 
and illness change and evolve. 


The last group of therapeutic techniques to be reviewed here ap- 
proach psychosomatic balance through the mind. Embracing various 
methods of relaxation and stress reduction, they are likely to play an 
important role in all future therapies.°’ Current attitudes toward relax- 
ation in our culture are quite naive. Many activities thought of as 
relaxing—watching television, reading, having a few drinks—do not 
reduce stress or mental anxiety. Deep relaxation is a psycho-physiolog- 
ical process that requires as much diligent practice as any other skill, 
and that has to be practiced regularly to be fully effective. Correct 
breathing is one of the most important aspects of relaxation and thus 
* one of the most vital elements in all stress-reduction techniques. 
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Deep, regular breathing and profound relaxation are characteristic 
of the techniques of meditation developed in many cultures, but espe- 
cially those of the Far East, for thousands of years. Recent interest in 
mystical traditions has brought an increasing number of Westerners to 
regular meditation, and there have been several empirical studies of 
the health benefits of meditative practice. Because these studies indi- 
cate that the response of the human organism to meditation is oppo- 
site to its reaction to stress, meditative techniques will probably have 
important clinical applications in the future. 

Over the past fifty years various deep-relaxation techniques have also 
been developed in the West and-have been used successfully as thera- 
peutic tools for stress management. They can be regarded as Western 
forms of meditation, not connected with any spiritual tradition but 
growing out of the need for dealing with stress. One of the most com- 
prehensive and successful of these techniques is a method known as 
autogenic training, which Johannes Schultz, a German psychiatrist, 
developed in the 1930s. It is a form of self-hypnosis combined with 
certain specific exercises designed to integrate mental and physical 
functions and to induce deep states of relaxation. During the initial 
‘stages autogenic training emphasizes exercises dealing with the-physi- 
cal aspects of relaxation, but once these have been mastered it pro- 
gresses to more subtle psychological aspects that, like meditation, in- 
volve the experience of nonordinary states of consciousness. 

When the organism is fully relaxed, one can make contact with 
one’s unconscious to obtain important information about one’s prob- 
lems or about the psychological aspects of one’s illness. The communi- 
cation with the unconscious takes place through a highly personal, vis- 
ual, and symbolic language similar to that of dreams. Mental imagery 
and visualization, therefore, play a central role in the advanced stages 
of autogenic training, as they do in many traditional techniques of 
meditation. Visualization techniques have recently been applied 
directly to specific illnesses too, and have often yielded excellent re- 
sults. 

The psychological approach to stress reduction and healing has re- 
ceived dramatic support from a new technology known as biofeed- 
back.* It is a technique that helps’a person to achieve voluntary con- 
trol over normally unconscious bodily functions by monitoring them, 
amplifying the results electronically, and displaying them (“feeding 
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them back”). Numerous applications of this technique over the past 
decade have shown that a wide range of autonomic, or involuntary, 
physiological functions—heart rate, body temperature, muscle tension, 
blood pressure, brain-wave activity, and others—can be brought under 
conscious‘control in this way. Many clinicians now believe that it may 
be possible to achieve some degree of voluntary control over any bio- 
logical process that can be continuously monitored, amplified, and dis- 
played. 

The term “voluntary control” is actually somewhat inappropriate to 
describe the regulation of autonomic functions through biofeedback. 
The idea of the mind controlling the body is based on the Cartesian 
division and does not correspond to the observations made in biofeed- 
back practice. What is required for this subtle form of self-regulation is 
not control but, on the contrary, a meditative state of deep relaxation 
in which all control is relinquished. In such a state, channels of com- 
munication between the conscious and the unconscious mind open up 
and facilitate the integration of psychological and biological functions. 
This process of communication often takes place through visual imag- 
ery and symbolic language, and it was this role of visual imagery in 

biofeedback which led a number of therapists to use visualization tech- 
~ niques for the treatment of illnesses. 

Clinical biofeedback can be used in conjunction with many thera- 
peutic techniques, both physical and psychological, to teach patients 
relaxation and the management of stress. It is more likely to convince 
Westerners of the unity and interdependence of mind and body than 
Eastern techniques of meditation, and it facilitates the important shift 
of responsibility for health and illness from the therapist to the patient. 
The fact that individuals are able to correct a particular symptom by 
themselves through biofeedback will often dramatically reduce their 
feeling of helplessness and encourage the positive mental attitude that 
is so important in healing. 

These experiences have shown the great value of biofeedback as a 
therapeutic tool, but it should not be used in a reductionist way. Since 
it concentrates on the single physiological function that is monitored, 
biofeedback is not an alternative to more traditional meditation and 
relaxation techniques. Stress involves various patterns of psychoso- 
matic functions, and the regulation of any one of them is generally not 
enough. Hence biofeedback has to be supplemented by more general 
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methods of relaxation if it is to be fully effective. To establish the ap- 
propriate combination of self-regulation and relaxation techniques is 
quite difficult and requires a great deal of experience. 


To conclude our discussion of holistic health care, it is appropriate 
to talk about a new way of treating cancer known as the Simonton ap- 
proach, which I consider a holistic therapy par excellence. Cancer is an 
exemplary phenomenon, an illness characteristic of our age that force- 
fully illustrates many of the points made in this chapter. The imbal- 
ance and fragmentation that pervade our culture play an important 
role in the development of cancer and, at the same time, prevent medi- 
cal researchers and clinicians from understanding the disease or treat- 
ing it successfully. The conceptual framework and therapy that Carl 
Simonton, a radiation oncologist,* and Stephanie Matthews-Simon- 
ton, a psychotherapist, have developed are fully consistent with the 
views of health and illness we have been discussing and have far-reach- 
ing implications for many areas of health and healing.® At present the 
Simontons see their work as a pilot study. They select their patients 
very carefully because they want to see how far they can go with a 
small number of highly motivated individuals to understand the basic 
dynamics of cancer. Once they have reached such an understanding, 
they will apply their knowledge and skills to larger numbers of patients. 
So far, the average survival time of their patients is twice that of the 
best institutions for cancer therapy and three times the national aver- 
age in the United States. Moreover, the quality of life and levels of ac- 
tivity of these men and women, all of whom were considered medically 
incurable, are absolutely extraordinary. 

The popular image of cancer has been conditioned by the frag- 
mented world view of our culture, the reductionist approach of our sci- 
ence, and the technology-oriented practice of medicine. Cancer is seen 
as a strong and powerful invader that strikes the body from outside. 
There seems to be no hope of controlling it, and for most people 
cancer is synonymous with death. Medical treatment—whether radia- . 
tion, chemotherapy, surgery, or a combination of these—is drastic, 
negative, and further injures the body. Physicians are increasingly 
coming to see cancer as a systemic disorder; a disease that has a local- 
ized appearance but has the ability to spread, and that really involves 


* Oncology, from the Greek onkos (“mass”), is the study of tumors. 
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the entire body, the original tumor being merely the tip of the iceberg. 
Patients, however, often insist on viewing their cancer as a localized 
problem, especially during its initial phase. They see the tumor as a 
foreign object and want to get rid of it as quickly as possible and forget 
the whole episode. Most patients are so thoroughly conditioned in their 
views that they refuse to consider the broader context of their illness 
and do not perceive the interdependence of its psychological and physical 
aspects. For many cancer patients the body has become their enemy, 
one they mistrust and from which they feel thoroughly alienated. 

One of the main aims of the Simonton approach is to reverse the 
popular image of cancer, which does not correspond to the findings of 
current research. Modern cellular biology has shown that cancer cells 
are not strong and powerful but, on the contrary, are weak and con- 
fused. They do not invade, attack, or destroy, but simply overproduce. 
A cancer begins with a cell that contains incorrect genetic information 
because it has been damaged by harmful substances or other environ- 
mental influences, or simply because the organism will occasionally 
produce an imperfect cell. The faulty information will prevent the cell 
from functioning normally, and if this cell reproduces others with the © 
same incorrect genetic makeup, the result will be a tumor composed of 
a mass of these imperfect cells. Whereas normal cells communicate ef- 
fectively with their environment to determine their optimal size and 
rate of reproduction, the communication and self-organization of ma- 
lignant cells are impaired. As a consequence they grow larger than 
healthy cells and reproduce recklessly. Moreover, the normal cohesion 
between cells may weaken and malignant cells may break loose from 
the original mass and travel to other parts of the body to form new 
tumors—which is known as metastasis. In a healthy organism the im- 
mune system will recognize abnormal cells and destroy them, or at 
least wall them off so they cannot spread. But if for some reason the 
immune system is not strong enough, the mass of faulty cells will con- 
tinue to grow. Cancer, then, is not an attack from without but a break- 
down within. 

The biological mechanisms of cancer growth make it clear that the 
search for its causes has to go in two directions. On the one hand we 
need to know what causes the formation of cancerous cells; on the 
other we need to understand what causes the weakening of the body’s 
immune system. Many researchers have come to realize over the years 
that the answers to both these questions consist of a complex network 
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of interdependent genetic, biochemical, environmental, and psycho- 
logical factors. With cancer, more than with any other illness, the tra- 
ditional biomedical practice of associating a physical disease with a 
specific physical cause is not appropriate. But since most researchers 
still operate within the biomedical framework, they find the phenome- 
non of cancer extremely bewildering. As Carl Simonton has noted, 

“Cancer management today is in a state of confusion. It looks almost 
like the disease itself—fragmented and confused.’””® 

- The Simontons fully recognize the role of carcinogenic substances 
and environmental influences in the formation of cancer cells, and 
they strongly advocate the implementation of appropriate social poli- 
cies to eliminate these health hazards. However, they have also come 
to realize that neither carcinogenic substances, nor radiation, nor ge- 
netic predisposition alone will provide an adequate explanation of 
what causes cancer. No understanding of cancer will be complete 
without addressing the crucial question: What inhibits a person’s im- 
mune system, at a particular time, from recognizing and destroying ab- 
normal cells and thus allows them to grow into a life-threatening 
tumor? This is the question on which the Simontons have concen- 
trated in their.research and therapeutic practice, and they have found 
_ that it can be answered only by carefully considering the mental and 
emotional aspects of health and illness. 

The emerging picture of cancer is consistent with the general model 
of illness we have been developing. A state of imbalance is generated 
by prolonged stress which is channeled through a particular personality 
configuration to give rise to specific disorders. In cancer the crucial 
stresses appear to be those that threaten some role or relationship that 
is central to the person’s identity, or set up a situation from which 
there is apparently no escape. Several studies suggest that these critical 
stresses typically occur six to eighteen. months before the diagnosis of 
cancer. They are likely to generate feelings of despair, helplessness, 
and hopelessness. Because of these feelings, serious illness, and even 
death, may become consciously or unconsciously acceptable as a po- 
tential solution. 

The Simontons and other researchers have developed a psychoso- 
matic model of cancer that shows how psychological and physical 
states work together in the onset of the disease. Although many details 
of this process still need to be clarified, it has become clear that the 
emotional stress has two principal effects. It suppresses the body’s im- 
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mune system and, at the same time, leads to hormonal imbalances that 
result in an increased production of abnormal cells. Thus optimal con- 
ditions for cancer growth are created. The production of malignant 
cells is enhanced precisely at a time when the body is least capable of 
destroying them. 

As far as the personality configuration is concerned, the individual’s 
emotional states seem to be the crucial element in the development of 
cancer. The connection between cancer and emotions has been ob- 
served for hundreds of years, and today there is substantial evidence for 
the significance of specific emotional states. These are the result of a 
particular life history that seems to be characteristic of cancer patients. 
Psychological profiles of such patients have been established by a num- 
ber of researchers, some of whom were even able to predict the inci- 
dence of cancer with remarkable accuracy on the basis of these profiles. 

Lawrence LeShan studied more than five hundred cancer patients 
and identified the following significant components in their life his- 
tories:® feelings of isolation, neglect, and despair during youth, with 
intense interpersonal relationships appearing difficult or dangerous; a 
strong relationship with a person or great satisfaction with a role in 
early adulthood, which becomes the center of the individual’s life; loss 
of the relationship or role, resulting in despair; internalizing of the de- 
spair to the extent that individuals are unable to let other people know 
when they feel hurt, angry, or hostile. This basic pattern has been con- 
firmed as typical of cancer patients by a number of researchers. 

The basic philosophy of the Simonton approach affirms that the de- 
velopment of cancer involves a number of interdependent psychologi- 
cal and biological processes, that these processes can be recognized and 
understood, and that the sequence of events which leads to illness can 
be reversed to lead the organism back into a healthy state. As in any 
holistic therapy, the first step toward initiating the healing cycle con- 
sists of making patients aware of the wider context of their illness. Es- 
tablishing the context of cancer begins by asking patients to identify 
the major stresses occurring in their lives six to eighteen months prior 
to their diagnosis. The list of these stresses is then used as a basis for 
discussing the patients’ participation in the onset of their disease. The 
purpose of the concept of patient participation is not to evoke guilt, 
but rather to create the basis for reversing the cycle of psychosomatic 
processes that led to the state of ill health. 

While the Simontons are establishing the context of a patient’s ill- 
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ness, they are also strengthening his belief in the effectiveness of the 
treatment and the potency of the body’s defenses. The development of 
such a positive attitude is crucial for the whole treatment. Studies have 
shown that the ‘patient’s response to treatment depends more on his 
attitude than on the severity of the disease. Once feelings of hope and 
anticipation are generated, the organism translates them into biologi- 
cal processes that begin to restore balance and to revitalize the im- 
mune system, using the same pathways that were used in the develop- 
ment of the illness. The production of cancerous cells decreases, and at 
the same time the immune system becomes stronger and more efh- 
cient in dealing with them. While this strengthening takes place, phys- 
ical therapy is used in conjunction with the psychological approach to 
help the organism destroy the malignant cells. 

The Simontons see cancer not merely as a physical problem but as a 
problem of the whole person. Accordingly, their therapy does not 
focus on the disease alone but deals with the total human being. It is a 
multidimensional approach involving various treatment strategies de- 
signed to initiate and support the psychosomatic process of healing. At 
the biological level the aim is twofold: to destroy cancer cells and to 
revitalize the immune system. In addition, regular physical exercise is 
used to reduce stress, to alleviate depression, and to help patients get 
more in touch with their bodies. Experience has shown that cancer pa- 
tients are capable of far more physical activity than most people would 
assume. 

The principal technique of strengthening the immune system is a 
method of relaxation and mental imagery that the Simontons devel- 
oped when they learned about the important role of visual imagery and 
symbolic language in biofeedback. The Simonton technique consists 
of the regular practice of relaxation and visualization during which the 
cancer and the action of the immune system are pictured in the pa- 
tient’s own symbolic imagery. This technique has turned out to be an 
extremely efficient tool for strengthening the immune system.and has 
often resulted in dramatic reductions or eliminations of malignant 
tumors. Moreover, the visualization method is also an excellent way 
for patients to communicate with their unconscious. The Simontons 
work very closely with their patients’ imagery and have learned that it 
tells them much more about the patients’ feelings than any rational ex- 
planations. 
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Although the visualization technique plays a central role in the Si- 
monton therapy, it is important to emphasize that visualization and 
physical therapy alone are not sufficient to heal cancer patients. Ac- 
cording to the Simontons, the physical disease is a manifestation of 
underlying psychosomatic processes that may be generated by various 
psychological and social problems. As long as these problems are not 
solved the patient will not get well, even though the cancer may tem- 
porarily disappear. To help patients solve the problems that are at the 
roots of their illnesses, the Simontons have made psychological coun- 
seling and psychotherapy essential elements of their approach. The 
therapy usually takes place in group sessions, in which patients find 
mutual support and encouragement. It concentrates on their emo- 
tional problems but does not separate these from the larger patterns of 
their lives, and thus generally includes social, cultural, philosophical, 
and spiritual aspects. 

For most cancer patients the impasse created by the accumulation 
of stressful events can be overcome only if they change part of their 
belief system. The Simonton therapy shows them that their situation 
seems hopeless only because they interpret it in ways that limit their 
responses. Patients are encouraged to explore alternative interpreta- 
tions and responses in order to find healthy ways of resolving the 
stressful situation. Thus the therapy involves a continual examination 
of their belief system and world view. 

Dealing with death is an integral part of the Simonton therapy. Pa- 
tients are made aware of the possibility that, sometime in the future, 
they may come to a decision that it is time for them to move toward 
death. They are assured that they have the right to make such a deci- 
sion and are promised that the therapists will be as supportive and car- 
ing through their dying as they are in their struggle to regain health. In 
dealing with death in such a way, a major task is often getting the fam- 
ily to give the patient permission to die. Once this permission is given 
and expressed—not just verbally but through the family’s behavior— 
the whole perspective of that death is changed. As the Simontons 
point out to their patients, whether or not one recovers from cancer, 
one can succeed in improving the quality of one’s living or of one’s 
dying. 

The confrontation with death that cancer patients have to face 
touches on the fundamental existential problem that is characteristic 
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of the human condition. Cancer patients are thus naturally led to con- 
sider their goals in life, their reasons for living, and their relation to the 
cosmos as a whole. The Simontons do not avoid any of these issues in 
their therapy, and this is why their approach is of such exemplary value 
for health care as a whole. 


358 


11-Journeys Beyond 
Space and Time 


In the systems view of health, every illness is in essence a mental phe- 
nomenon, and in many cases the process of getting sick is reversed 
most effectively through an approach that integrates both physical and 
psychological therapies. The conceptual framework underlying such an 
approach will include not only the new systems biology but also a new 
systems psychology, a science of human experience and behavior that 
perceives the human organism as a dynamic system involving interde- 
pendent physiological and psychological patterns, and as being em- 
’ bedded in interacting larger systems of physical, social, and cultural di- 
mensions. 

Carl Gustav Jung was perhaps thé first to extend classical psychol- 
ogy into these new realms. In breaking with Freud he abandoned the 
Newtonian models of psychoanalysis and developed a number of con- 
cepts that are quite consistent with those of modern physics and with " 
systems theory. Jung, who was in close contact with several of the 
leading physicists of his time, was well aware of these similarities. In 
one of his major works, Aion, we find the following prophetic passage: 


Sooner or later, nuclear physics and the psychology of the unconscious 
will draw closer together as both of them, independently of one another _ , 
and from opposite directions, push forward into transcendental territory — 
... Psyche cannot be totally different from matter, for how otherwise 
could it move matter? And matter cannot be alien to psyche, for how 
else could matter produce psyche? Psyche and matter exist in the same 
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world, and each partakes of the other, otherwise any reciprocal action 
would be impossible. If research could only advance far enough, there- 
fore, we should arrive at an ultimate agreement between physical and 
psychological concepts. Our: present attempts may be bold, but I be- 
lieve they are on the right lines.! 


Indeed, it seems that Jung’s approach was very much on the right lines 
and, in fact, many of the differences between Freud and Jung parallel 
those between classical and modern physics, between the mechanistic 
and the holistic paradigm.’ 

Freud’s theory of the mind was based on the concept of the human 
organism as a complex biological machine. Psychological processes 
were deeply rooted in the body’s physiology and biochemistry and fol- 
lowed the principles of Newtonian mechanics.’ Mental life in health 
and illness reflected the interplay of instinctual forces within the orga- 
nism and their clashes with the external world. While Freud’s views 
about the detailed dynamics of these phenomena changed over time, 
he never abandoned the basic Cartesian orientation of his theory. Jung, 
by contrast, was not so much interested in explaining psychological 
phenomena in terms of specific mechanisms, but rather attempted to 
understand the psyche in its totality and was particularly concerned 
with its relations to the wider environment. 

Jung’s ideas about the dynamics of mental phenomena came quite 
close to the systems view. He saw the psyche as a self-regulating dy- 
namic system, characterized by fluctuations between opposite poles. 
To describe its dynamics he used the Freudian term “libido” but gave 
it a very different meaning. Whereas Freud saw the libido as an in- 
stinctual drive that was closely connected with sexuality and had prop- 
erties similar to those of a force in Newtonian mechanics, Jung con- 
ceived it as a general “‘psychic energy” which he saw as a manifestation 
of the basic dynamics of life. Jung was quite aware that he was using 
the term “libido” much in the sense in which Reich used “bioenergy”; 
Jung, however, concentrated exclusively on the psychological aspects 
of the phenomenon: 


We would probably do best to regard the psychic process simply as a 
life-process. In this way we enlarge the narrower concept of psychic en- 
ergy to a broader one of life-energy, which includes “psychic energy” as 
a specific part. We thus gain the advantage of being able to follow 
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quantitative relations beyond the narrow confines of the psychic into 
the sphere of biological functions in general . . . In view of the psycho- 
logical use we intend to make of it, we call our hypothetical life-energy 
“libido” . . . In adopting this usage, I do not in any way wish to forestall _ 
workers in the field of bioenergetics, but freely admit that I have 
adopted the term libido with the intention of using it for our purposes: 
for theirs, some such term as “bio-energy” or “vital energy” may be pre- 
ferred. 


As in the case of Reich, it is unfortunate that the language of mod- 
ern systems theory was not available to Jung. Instead, as Freud had 
done before him, he used the framework of classical physics, which is 
much less appropriate to describe the functioning of living organisms.” 
Consequently Jung’s theory of psychic energy is at times somewhat 
confusing. Nevertheless, it is relevant to current developments in psy- 
chology and psychotherapy and would be even more influential if it 
were reformulated in modern systems language. 

The key difference between the psychologies of Freud and Jung is in 
their views of the unconscious. For Freud, the unconscious was pre- 
dominantly personal in nature, containing elements that had never 
been conscious and others that had been forgotten or repressed. Jung 
acknowledged those aspects, but he believed that the unconscious was 
much more. He saw it as the very source of consciousness and held 
that we begin our lives with our unconscious, not with a tabula rasa as 
Freud believed. The conscious mind, according to Jung, “grows out of 
an unconscious psyche which is older than it, and which goes on func- 
tioning together with it or even in spite of it.” Accordingly, Jung dis- 
tinguished two realms of the unconscious psyche: a personal uncon- 
scious belonging to the individual, and a collective unconscious that 
represents a deeper stratum of the psyche and is common to all hu- 
mankind. — 

Jung’s concept of the collective unconscious distinguishes his psy- 
chology not only from Freud’s but from all others. It implies a link be- 
tween the individual and humanity as a whole—in fact, in some sense, 
between the individual and the entire cosmos—that cannot be under- 
stood within a mechanistic framework but is very consistent with the 
systems view of mind. In his attempts to describe the collective uncon- 
scious, Jung also used concepts that are surprisingly similar to the ones 
contemporary physicists use in their descriptions of subatomic phe- 
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nomena. He saw the unconscious as a process involving “collectively 
present dynamic patterns,” which he called archetypes.’ These pat- 
terns, formed by the remote experiences of humanity, are reflected in 
dreams, as well as in the universal motifs found in myths and fairy tales 
around the world. Archetypes, according to Jung, are “forms without 
content, representing merely the possibility of a certain type of percep- 
tion and action.”® Although they are relatively distinct, these universal 
forms are embedded in a web of relationships, in which each arche- 
type, ultimately, involves all the others. ' 

Both Freud and Jung had a deep interest in religion and spirituality, 
but whereas Freud seemed to be obsessed with the need to find ratio- 
nal and scientific explanations for religious beliefs and behavior, Jung’s 
approach was much more direct. His many personal religious experi- 
ences convinced him of the reality of the spiritual dimension in life. 
Jung considered comparative religion and mythology unique sources of 
information about the collective unconscious, and saw genuine spiritu- 
ality as an integral part of the human psyche. 

Jung’s spiritual orientation gave him a broad perspective on science 
and rational knowledge. He saw the rational approach as merely one of 
several approaches, which all resulted in different but equally valid de- 
scriptions of reality. In his theory of psychological types, Jung identi- 
fied four characteristic functions of the psyche—sensation, thinking, 
feeling, and intuition—that are manifest to different degrees in differ- 
ent individuals. Scientists operate predominantly from the thinking 
function, but Jung was well aware that his own explorations of the hu- 
man psyche sometimes made it necessary to go beyond rational under- 
standing. For example, he emphasized repeatedly that the collective 
unconscious and its patterns, the archetypes, defied precise definition. 

In transcending the rational framework of psychoanalysis, Jung also 
expanded Freud’s deterministic approach to mental phenomena by 
postulating that psychological patterns were connected not only caus- 
ally but also acausally. In particular, he introduced the term 
“synchronicity” for acausal connections between symbolic images in 
the inner, psychic world and events in the external reality.? Jung saw 
these synchronistic connections as specific examples of a more general 
“acausal orderedness” in mind and matter. Today, thirty years later, 
this view seems to be supported by several developments in physics. 
The-notion of order—or, more precisely, of ordered connectedness— 
has recently emerged as a central concept in particle physics, and phys- 
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icists are now also making a distinction between causal (or “local’”) and 
acausal (or “nonlocal’’) connections.!° At the same time patterns of 
matter and patterns of mind are increasingly recognized as reflections 
of one another, which suggests that the study of order, in causal as well 
as acausal connectedness, may be an effective way of exploring the rela- 
tionship between the inner and outer realms. - 

Jung’s ideas about the human psyche led him to a notion of mental 
illness that has been very influential among psychotherapists in recent 
years. He saw the mind as a self-regulating or, as we would say today, 
self-organizing system, and neurosis as a process by which this system 
tries to overcome various obstructions that prevent it from functioning 
as an integrated whole. The role of the therapist, in Jung’s view, is to 
support this process, which he saw as being part of a psychological 
journey along a path of personal development or “individuation.” The 
process of individuation, according to Jung, consists of integrating the 
conscious and unconscious aspects of our psyche, which will involve 
encounters with the archetypes of the collective unconscious and will 
result, ideally, in the experience of a new center of personality, which 
Jung called the Self. 

Jung’s views of the therapeutic process reflected his ideas about 
mental illness. He believed that psychotherapy should flow from a per- 
sonal encounter between therapist and patient that involves the entire 
being of both: “By no device can the treatment be anything but the 
product of mutual influence, in which the whole being of the doctor as 
well as that of his patient plays its part.”’! This process involves an in- 
teraction between the unconscious of the therapist and that of the pa- 
tient, and Jung advised therapists to communicate with their own un- 
conscious when dealing with patients: 


The therapist must at all times keep watch over himself, over the way 
he is reacting to his patient. For we do not react only with our con- 
sciousness. Also we must always be asking ourselves: how is our uncon- 
scious experiencing this situation? We must therefore observe our 
dreams, pay the closest attention and study ourselves just as carefully as 
we do the patient.' 


Because of his seemingly esoteric ideas, his emphasis on spirituality, 
and his attraction to mysticism, Jung has not been taken very seriously 
in psychoanalytic circles. With the recognition of an increasing consis- 
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tency between Jungian psychology and modern science, this attitude is 
bound to change, and Jung’s ideas about the human unconscious, the 
dynamics of psychological phenomena, the nature of mental illness, 
and the process of psychotherapy are likely to have a strong influence 
on psychology and psychotherapy in the future. 


Around the middle of the twentieth century, many ideas that are 
important to current developments in psychology began to emerge in 
the United States. During the 1930s and 1940s there were two distinct 
and antagonistic schools of American psychology. Behaviorism was the 
most popular model in the academic field, and psychoanalysis served 
as the basis of most psychotherapy. During World War II the disci- 
pline of clinical psychology emerged as a major professional field, but 
it was generally limited to psychological testing, and clinical skills were 
regarded as ancillary to basic scientific training, as engineering skills 
and those of other applied sciences were.'* Then, in the late 1940s and 
early 1950s, clinical psychologists developed theoretical models of the 
human psyche and of human behavior that differed markedly from 
both the Freudian and behaviorist models, and psychotherapies that 
differed from psychoanalysis. . 

One of the most vital and enthusiastic movements that arose from 
dissatisfaction with the mechanistic orientation of psychological 
thought is the school of humanistic psychology spearheaded by Abra- 
ham Maslow. Maslow rejected Freud’s view of humanity as being 
dominated by lower instincts and criticized Freud for deriving his 
theories of human behavior from the study of neurotic and psychotic 
individuals. Maslow thought that conclusions based on observing the 
worst in human beings rather than the best were bound to result in a 
distorted view of human nature. “Freud supplied to us the sick half of 
psychology,” he wrote, “‘and we must now fill it out with the healthy 
half.”!* Maslow’s criticism of behaviorism was equally vehement. He 
refused to see human beings simply as complex animals responding 
blindly to environmental stimuli, and pointed out the problematic na- 
ture and limited value of the behaviorists’ heavy reliance on animal ex- 
periments. He acknowledged the usefulness of the behaviorist 
approach in learning about the characteristics we share with animals, 
but he strongly believed that such an approach was useless when it 
came to understanding capacities like conscience, guilt, idealism, 
humor, and so on, which are specifically human. 
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To counteract the mechanistic tendency of behaviorism and the 
medical orientation of psychoanalysis, Maslow proposed as a “third. 
force” a humanistic approach to psychology. Rather than studying the 
behavior of rats, pigeons, or monkeys, humanistic psychologists fo- 
cused on human experience and asserted that feelings, desires, and 
hopes were as important in a comprehensive theory of human behavior 
as external influences. Maslow emphasized that human beings should 
be studied as integral organisms and concentrated ‘specifically on 
healthy individuals and positive aspects of human behavior—happi- 
ness, satisfaction, fun, peace of mind, joy, ecstasy. Like Jung, Maslow 
was deeply concerned with personal growth and “‘self-actualization,” as 
he called it. In particular he undertook a comprehensive study of sub- 
jects who had spontaneous transcendental or “peak” experiences, 
which he considered important stages in the process of self-actualiza- 
tion. A similar approach to human growth was advocated by the 
Italian psychiatrist Roberto Assagioli, who was one of the pioneers 
of psychoanalysis in Italy but later went beyond the Freudian 
model and developed an alternative framework that he called psycho- 
synthesis.!° 

In psychotherapy the humanistic orientation encouraged therapists 
to move away from the biomedical model, and this was reflected in a 
subtle but significant shift of terminology. Instead of dealing with “pa- 
tients” therapists were now dealing with “clients,” and the interaction 
between therapist and client, rather than being dominated and manip- 
ulated by the therapist, was seen as a human encounter between 
equals. The main innovator in this development was Carl Rogers, who 
emphasized the importance of a positive ‘regard for the client and de- 
veloped a nondirective, “client-centered” psychotherapy.!® The es- 
sence of the humanistic approach is to see the client as a person capa- 
ble of growth and self-actualization and to recognize the potentials 
inherent in all human beings. 

Believing that most men and women in our culture had become too 
intellectual and were alienated from their sensations and feelings, psy- 
chotherapists focused on experience rather than intellectual analysis, 
and developed various nonverbal and physical techniques. A number 
of these techniques sprang up during the 1960s—sensory awareness, 
encounter, sensitivity training, and many more. They proliferated par- 
ticularly in California, where Esalen, on the Big Sur coast, became an 
extremely influential center of the new psychotherapies and’ bodywork 
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schools, which were referred to collectively as the human potential 
movement...” 

While humanistic psychologists criticized Freud’s view of human 
nature as based too much on the study of sick individuals, another 
group of psychologists and psychiatrists saw the lack of social consider- 
ations as the major shortcoming of psychoanalysis.'® They pointed out 
that Freud’s theory provided no conceptual framework for experiences 
shared by human beings and that it could not deal with interpersonal 
relations or with broader social dynamics. To extend psychoanalysis 
into these new dimensions Harry Stack Sullivan emphasized interper- 
sonal relations in psychiatric theory and practice. He maintained that 
the human personality cannot be separated from the network of 
human relations in which it exists, and he defined psychiatry explicitly 
as a discipline dedicated to the study of interpersonal relations and in- 
teractions. Another social school of psychoanalysis developed under 
the leadership of Karen Horney, who emphasized the importance of 
cultural factors in the development of neurosis. She criticized Freud 
for not taking into account the social and cultural determinants of 
mental illness and also pointed out the lack of cultural perspective in 
his ideas about female psychology. 

These new social orientations brought new therapeutic approaches 
that focused on the family and on other social groups and used the dy- 
namics in these groups to initiate and support the therapeutic process. 
Family therapy is based on the assumption that the mental disorders of 
the “identified patient” reflect an illness of the entire family system 
and should therefore be treated within the context of the family. The 
movement of family therapy began in the 1950s and represents today 
one of the most innovative and successful therapeutic approaches. It 
has incorporated explicitly some of the new systems concepts of health 
and illness.!? 

Group therapy had been practiced in various forms for many dec- 
ades but had been limited to verbal interactions until humanistic psy- 
chologists applied their new techniques of nonverbal communication, 
emotional release, and physical expression to the group process. Rogers 
had a strong influence on the development of this new kind of group 
therapy by applying his client-centered approach to it, establishing the 
relationship between therapist and client as a basis for relationships 
within the group.”? The purpose of these groups, usually referred to as 
“encounter groups,” was not limited to therapy. Many encounter 
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groups met for the explicit purposes of self-exploration and personal 
growth. 

By the mid-1960s it was commonly understood that the central em- 
phasis of humanistic psychology, in theory and practice, was on self-ac- 
tualization. During the subsequent rapid development of the discipline 
it became increasingly obvious that a new movement was developing 
within the humanistic orientation that was specifically concerned with 
the spiritual, transcendental, or mystical aspects of self-actualization. 
After several conceptual discussions the leaders of this movement gave 
it the name transpersonal psychology, a term coined by Abraham 
Maslow and Stanislav Grof.?! 

Transpersonal psychology is concerned, directly or indirectly, with 
the recognition, understanding, and realization of nonordinary, mysti- 
cal, or “transpersonal” states of consciousness, and with the psycholog- 
ical conditions that represent barriers to such transpersonal realiza- 
tions. Its concerns are thus very close to those of spiritual traditions, 
and, indeed, a number of transpersonal psychologists are working on, 
conceptual systems intended to bridge and integrate psychology and 
the spiritual quest.2* They have placed themselves in a position that 
differs radically from that of most major schools of Western psychol- 
ogy, which have tended to regard any form of religion or spirituality as 
based on primitive superstition, pathological aberration, or shared de- 
lusions about reality inculcated by the family system and the culture. 
The notable exception, of course, was Jung, who acknowledged spiritu- 
ality as an integral aspect of human nature and a vital force in human 


life. 


From these psychological schools and movements developing in 
both the United States and Europe a new psychology is emerging that 
is consistent with the systems view of life and in harmony with the 
views of spiritual traditions. The new psychology is still far from being 
a complete theory, being developed so far in the form of loosely con- 
nected models, ideas, and therapeutic techniques. These developments 
are taking place largely outside our academi¢ institutions, most of 
which remain too closely tied to the Cartesian paradigm to appreciate 
the new ideas. 

As in all other disciplines, the systems approach of the new psychol- 
ogy has a holistic and dynamic perspective. The holistic view, which is 
often associated in psychology with the gestalt principle, maintains 
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that the properties and functions of the psyche cannot be compre- 
hended by reducing them to isolated elements, just as the physical or- 
gartism cannot be fully understood by analyzing it in terms of its parts. 
The fragmented view of reality not only is an obstacle for understand- 
ing the mind, but also is a characteristic aspect of mental illness. The 
healthy experience of oneself is an experience of the entire organism, 
body and mind, and mental illnesses often arise from failure to inte- 
grate the various components of this organism. From this point of view 
the Cartesian split between mind and body and the conceptual separa- 
tion of individuals from their environment appear to be symptoms of a 
collective mental illness shared by most of Western culture, as they are 
indeed often perceived by other cultures. 


The new psychology sees the human organism as an integrated 
whole involving interdependent physical and psychological patterns. 
Although psychologists and psychotherapists deal predominantly with 
mental phenomena, they must insist that these can be understood only 
within the context of the whole mind/body system. Hence the con- 
ceptual basis of psychology must also be consistent with that of biol- 
ogy. In classical science the Cartesian framework made it difficult for 
psychologists and biologists to communicate, and it seemed they could 
not learn much from each other. There were similar barriers between 
psychotherapists and physicians. But the systems approach provides a 
common framework for understanding the biological and psychologi- 
cal manifestations of human organisms in health and illness, one that 
is likely to lead to mutually stimulating exchanges between biologists 
and psychologists. It also means that if this is the time for physicians to 
take a closer look at the psychological aspects of illness, it is also time 
for psychotherapists to increase their knowledge of human biology. 

As in the new systems biology, the focus of psychology is now shift- 
ing from psychological structures to the underlying processes. The hu- 
man psyche is seen as a dynamic system involving a variety of func- 
tions that systems theorists associate with the phenomenon of self- 
~ organization. Following Jungand Reich, many psychologists and psycho- 
therapists have come to think of mental dynamics in terms of a flow of 
energy, and they also believe that these dynamics reflect an intrinsic 
intelligence—the equivalent of the systems concept of mentation— 
that enables the psyche not only to create mental illness but also to 
heal itself. Moreover, inner growth and self-actualization are seen as 
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essential to the dynamics of the human psyche, in full agreement with 
the emphasis on self-transcendence in the systems view of life. 

Another important aspect of the new psychology is the growing rec- 
ognition that the psychological situation of an individual cannot be 
separated from the emotional, social, and cultural environment. Psy- 
chotherapists are becoming aware that mental distress often originates 
in the breakdown of social relations. Accordingly, there has been a 
gradual tendency to shift from individual therapies to group and family 
therapies. A special kind of group therapy, which was not developed by 
psychotherapists but grew out of the women’s movement, is practiced 
in political consciousness-raising groups.”* The purpose of these groups 
is to integrate the personal and the political by clarifying the political 
context of personal experiences. The therapeutic process in such 
groups is often initiated simply by making the participants aware that 
they share the same problems because these problems are generated by 
the society we live in. 

One of the most exciting developments in contemporary psychology 
is an adaptation of the bootstrap approach to the understanding of the 
human psyche.” In the past, schools of psychology proposed personal- 
ity theories and systems of therapy that differed radically in their views 
of how the human mind functions in health and illness. These schools 
typically limited themselves to a narrow range of psychological phe- 
nomena—sexuality, the birth trauma, existential problems, family dy- 
namics, and so on. A number of psychologists are now pointing out 
that none of these approaches is wrong, but that each of them focuses 
on some part of a whole spectrum of consciousness and then attempts 
to generalize its understanding of that part to the entire psyche. Ac- 
cording to the bootstrap approach, there may not be any one theory 
capable of explaining the entire spectrum of psychological phenomena. 
Like physicists, psychologists may have to be content with a network 
of interlocking models, using different languages to describe different 
aspects and levels of reality. As we use different maps when we travel 
to different parts of the world, we would use different conceptual 
models on our journeys beyond space and time, through the inner 
world of the psyche. 

One of the most comprehensive systems to integrate different psy- 
chological schools is the spectrum psychology proposed by Ken 
Wilber.”° It unifies numerous approaches, both Western and Eastern, 
into a spectrum of psychological models and theories that reflects the 
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spectrum of human consciousness. Each of the levels, or bands, of this 
spectrum is characterized by a different sense of identity, ranging from 
the supreme identity of cosmic consciousness to the drastically nar- 
towed identity of the ego. As in any spectrum, the various bands ex- 
hibit infinite shades and gradations, merging gradually into one an- 
other. Nevertheless, several major levels of consciousness can be 
perceived. Wilber distinguishes, basically, four levels which are asso- 
ciated with corresponding levels of psychotherapy: the ego level, the 
biosocial level, the existential level, and the transpersonal level. 

At the ego level one does not identify with the total organism but 
only with some mental representation of the organism, known as the 
self-image or ego. This disembodied self is thought to exist within the 
body, and thus people would say, “I have a body,” rather than “I ama 
body.” Under certain circumstances such a fragmented experience of 
oneself may be further distorted by the alienation of certain facets of 
the ego, which may be repressed or projected onto other people or the 
environment. The dynamics of these phenomena are described in great 
detail in Freudian psychology. 

Wilber calls the second major level of consciousness “biosocial” be- 
cause it represents aspects of a person’s social environment—family re- 
lationships, cultural traditions and beliefs—that are mapped onto the 
biological organism and profoundly affect the person’s perceptions and 
behavior. The pervasive influence of social and cultural patterns on the 
individual’s sense of identity has been studied extensively by socially 
oriented psychologists, anthropologists, and other social scientists. 

The existential level is the level of the total organism, characterized 
by a sense of identity which involves an awareness of the entire 
mind/body system as an integrated, self-organizing whole. The study 
of this kind of self-awareness and the exploration of its full potential is 
the aim of humanistic psychology and of various existential psycholo- 
gies. At the existential level the dualism between mind and body has 
been overcome, but two other dualisms remain: the dualism of subject 
versus object, or self versus other; and that of life versus death. The 
questions and problems arising from these dualisms are a major con- 
cern of existential psychologies but cannot be resolved at the existen- 
tial level. Their resolution requires a state of mind in which individual 
existential problems are perceived in their cosmic context. Such an 
awareness emerges at the transpersonal level of consciousness. 

Transpersonal experiences involve an expansion of consciousness be- 
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yond the conventional boundaries of the organism and, correspond- 
ingly, a larger sense of identity. They may also involve perceptions of 
the environment transcending the usual limitations of sensory percep- 
tion.”° The transpersonal level is the level of the collective unconscious 
and the phenomena associated with it, as described in Jungian psychol- 
ogy. It is a mode of consciousness in which the individual feels con- 
nected to the cosmos as a whole, and so may be identified with the 
traditional concept of the human spirit. This mode of consciousness 
often transcends logical reasoning and intellectual analysis, approach- 
ing the direct mystical experience of reality. The language of mythol- 
ogy, which is much less restricted by logic and common sense, is often 
more appropriate to describe transpersonal phenomena than factual 
language. As the Indian scholar Ananda Coomaraswamy wrote, 
“Myth embodies the nearest approach to absolute truth that can be 
stated in words.””” 

At the end of the spectrum of consciousness, the transpersonal 
bands merge into the level of Mind, as Wilber calls it. This is the level 
of cosmic consciousness at which one identifies with the entire uni- 
verse. One may perceive the ultimate reality at all transpersonal levels, 
but one becomes this reality only at the level.of Mind. Conscious 
awareness, at this level, corresponds to the true mystical state, in which 
all boundaries and dualisms have been transcended and all individu- 
ality dissolves into universal, undifferentiated oneness. The level of 
Mind has been the overriding concern of spiritual or mystical tradi- 
tions in the East as in the West. Although many of these traditions 
have been well aware of the other levels and have often mapped them 
out in great detail, they have always emphasized that the identities as- 
sociated with all levels of consciousness are illusory, except for the ulti- 
mate level of Mind, where one finds one’s supreme identity. 

Another map of consciousness, which is fully consistent with 
Wilber’s spectrum psychology, has been developed through a very dif- 
ferent approach by Stanislav Grof. Whereas Wilbur approached the 
study of consciousness as a psychologist and philosopher, and derived 
his insights partly from his meditative practice, Grof approached it as a__ 
psychiatrist, basing his models on many years of clinical experience. 
For seventeen years Grof’s clinical research was concerned with psy- 
chotherapy using LSD and other psychedelic substances. During this 
time he conducted some three thousand psychedelic ; sessions and stud- 
ied the records from almost two thousand sessions run by his col- 
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leagues in Europe and the United States.”° Later on the public contro- 
versy surrounding LSD and the resulting legal restrictions led Grof to 
abandon his practice of psychedelic therapy and to develop therapeutic 
techniques that induce similar states without the use of drugs. 

Grof’s extensive observations of psychedelic experiences convinced 
him that LSD is a nonspecific catalyst or amplifier of mental processes, 
which brings to the surface various elements from the depth of the un- 
conscious. A person who takes LSD does not experience a toxic psy- 
chosis, as many psychiatrists believed in the early days of LSD re- 
search, but rather goes on a journey into the normally unconscious 
realms of the psyche. Psychedelic research, then, according to Grof, is 
not the study of special effects induced by psychoactive substances, 
but the study of the human mind with the help of powerful chemical 
facilitators. “It does not seem inappropriate and ‘exaggerated,” he 
writes, .“‘to compare their potential significance for psychiatry and psy- 
chology to that of the microscope for medicine or the telescope for as- 

' tronomy.” ; 

The view that psychedelics merely act as amplifiers of mental pro- 
cesses is supported by the fact that the phenomena observed in LSD 
therapy are in no way unique and limited to psychedelic experimenta- 
tion. Many of them have been observed in meditative practice, in hyp- 
nosis, and in the new experiential therapies. On the basis of many years 
of careful observations of this kind, with and without the use of psy- 
chedelics, Grof has constructed what he calls a cartography of the un- 
conscious, a map of mental phenomena, which shows great similarities 
to Wilber’s spectrum of consciousness. Grof’s cartography encom- 
passes three major domains: the domain of psychodynamic experi- 
ences, associated with events in a person’s past and present life; the 
domain of perinatal* experiences, related to the biological phenomena 
involved in the process of birth; and the domain of transpersonal expe- 
riences that go beyond individual boundaries. 

The psychodynamic level is clearly autobiographical and individual 
in origin, involving memories of emotionally relevant events and unre- 
solved conflicts from various periods of the individual’s life history. 
Psychodynamic experiences include the psychosexual dynamics and 
conflicts described by Freud and can be understood, to a large extent, 


* “Perinatal,” from the Greek peri (“round about’’) and Latin natus (“birth”), is a 
medical term referring to phenomena surrounding the birth process. 
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in terms of basic psychoanalytic principles. But, Grof has added an in- 
teresting concept to the Freudian framework. According to his obser- 
vations, experiences in this domain tend to occur in specific memory 
constellations, which he calls COEX systems (systems of condensed 
experience.)*? A COEX system is composed of memories from differ- 
ent periods of the person’s life that have a similar basic theme, or con- 
tain similar elements, and are accompanied by a strong emotional 
charge of the same quality. The detailed interrelations among the con- 
stituent elements of a COEX system are, in most instances, in basic 
agreement with Freudian thinking. 

The domain of perinatal experiences may be the most fascinating 
and most original part of Grof’s cartography. It exhibits a variety of 
rich and complex experiential patterns related to the problems of bio- 
logical birth. Perinatal experiences involve an extremely realistic and 
authentic reliving of various stages of one’s actual birth process—the 
serene bliss of existence in the womb, in primal union with the 
mother, as well as disturbances of this peaceful state by toxic chemicals 
and muscular contractions; the “no exit” situation of the first stage of 
delivery, when the cervix is still closed while uterine contractions en- 
croach on the fetus, creating a claustrophobic situation accompanied 
by intense physical discomfort; the propulsion through the birth canal, 
involving an enormous struggle for survival under crushing pressures, 
often with a high degree of suffocation; and, finally, the sudden relief 
and relaxation, the first breath, and the cutting of the umbilical cord, 
completing the physical separation from the mother. 

In perinatal experiences the sensations and feelings associated with 
the birth process may be relived in a direct, realistic way and may also 
emerge in the form of symbolic, visionary experiences. For example, 
the experience of enormous tensions that is characteristic of the strug- 
gle in the birth canal is often accompanied by visions of titanic fights, 
natural disasters, sado-masochistic sequences, and various images of 
destruction and self-destruction. To facilitate an understanding of the 
great complexity of physical symptoms, imagery, and experiential pat- 
terns, Grof has grouped them into four clusters, called perinatal matri- 
ces, which correspond to consecutive stages of the birth process.*! De- 
tailed studies of the interrelations among the various elements of these 
- matrices have resulted in profound insights into many psychological 
conditions and patterns of human experience. 

One of the most striking aspects of the perinatal domain is the close 
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relationship between the experiences of birth and death. The encoun- 
ter with suffering and struggle, and the annihilation of all previous ref- 
erence points in the birth process, are so close to the experience of 
death that Grof often refers to the entire phenomenon as the death-re- 
birth experience. Indeed, the visions associated with this experience 
frequently involve symbols of death, and the corresponding physical 
symptoms may provoke feelings of an ultimate. existential crisis that 
can be so vivid they are confused with real dying. The perirfatal level of 
the unconscious, then, is the level of both birth and death, a domain of 
existential experiences that exert a crucial influence on our mental and 
emotional life. “Birth and death,” Grof writes, “appear to be the alpha 
and omega of human existence, and any psychological system that 
does not incorporate them has to remain superficial and incom- 
plete.” 

The experiential encounter with birth and death in the course of 
psychotherapy often amounts to a true existential crisis, forcing people 
to examine seriously the meaning of their lives and the values they live 
by. Worldly ambitions, competitive drives, the longing for status, 
power, or material possessions all tend to fade away when viewed 
against the background of potentially imminent death. As Carlos Cas- 
taneda has put it, recounting the teachings of the Yaqui sorcerer Don 
Juan, “An immense amount of pettiness is dropped if your death 
makes a gesture to you, or if you catch a glimpse of it... Death is the 
only wise adviser that we have.”*? 

The only way to overcome the existential dilemma of the human 
condition, ultimately, is to transcend it by experiencing one’s existence 
within a broader cosmic context. This is achieved in the transpersonal 
domain, the last major domain of Grof’s cartography of the uncon- 
scious. Transpersonal experiences seem to offer deep insights into the 
nature and relevance of the spiritual dimension of consciousness. Like, 
psychodynamic and perinatal experiences, they tend to occur in the- 
matic clusters, but their organization is much more difficult to describe 
in factual language, as Jung and numerous mystics have emphasized, 
because the logical basis of our language is seriously challenged by 
these experiences. In particular, transpersonal experiences may involve 
so-called paranormal, or psychic, phenomena, which have been no- 
toriously difficult to handle within the framework of rational thinking 
and scientific analysis. In fact, there seems to be a complementary rela- 
tionship between psychic phenomena and the scientific method. Psy- 
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chic phenomena seem to manifest themselves in full strength only 
outside the framework of analytic thought, and to diminish progres- 
sively as their observation and analysis become more and mote scien- 
tific. 


Wilber’s and Grof’s models both indicate that the ultimate under- 
standing of human consciousness goes beyond words and concepts. 
This raises the important question whether it is at all possible to make 
scientific statements about the nature of consciousness; and, further- 
more, since consciousness is of central concern to psychology, whether 
psychology should be regarded as a science. The answers obviously de- 
pend on one’s definition of science. Traditionally science has been as- 
sociated with measurement and with quantitative statements, ever 
since Galileo banned quality from the sphere of scientific knowledge, 
and most scientists today still take this view. The philosopher and 

“mathematician Alfred North Whitehead expresses the essence of the 
scientific method in the following rule: “Search for measurable ele- 
ments among your phenomena, and then search for relations between 
these measures of physical quantities.”** 

A science concerned only with quantity and based exclusively on 
measurement is inherently unable to deal with experience, quality, or 
values. It will therefore be inadequate for understanding the nature of 
consciousness, since consciousness is a central aspect of our inner 
world and thus, first of all, an experience. Indeed, both Grof and 
Wilber describe their maps of consciousness in terms of domains of ex- 
perience. The more scientists insist on quantitative statements, the less 
they are able to describe the nature of consciousness. In psychology the 
extreme case is given by behaviorism, which deals exclusively with 
measurable functions and behavior patterns and, consequently, cannot 
make any statement about consciousness at all, denying, in fact, even 
its existence. 

The question, thén, will be: Can there be a science that is not based 
exclusively on measurement; an understanding of reality that includes 
quality and experience and yet can be called scientific? I believe that 
such an understanding is, indeed, possible. Science, in my view, need 
not be restricted to measurements and quantitative analyses. I am pre- 
pared to call any approach to knowledge scientific that satisfies two 
conditions: all knowledge must be based on systematic observation, 
and it must be expressed in terms of self-consistent but limited and ap- 
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proximate models. These requirements—the empirical basis and the 
process of model making—tepresent to me the two essential elements 
of the scientific method: Other aspects, such as quantification or the 
use of mathematics, are often desirable but are not crucial. 

The process of model making consists of forming a logically consis- 
tent network of concepts to interconnect the observed data. In classical 
science the data were quantities, obtained through measurement, and 
the conceptual models were expressed, whenever possible, in mathe- 
_ matical language. The purpose of quantification was twofold: to gain 
precision, and to guarantee scientific objectivity by eliminating any ref- 
erence to the observer. Quantum theory has changed the classical view 
of science considerably by revealing the cracial role of the observer’s 
consciousness in the process of observation and thus invalidating the 
idea of an objective description of nature.*° Nevertheless, quantum 
theory is still based on measurement and is, in fact, the most quantita- 
tive of all scientific disciplines, reducing all the properties of atoms to 
sets of integral numbers.*” Quantum physicists therefore cannot make 
any statements about the nature of consciousness within the frame- 
work of their science, even though human consciousness has been rec- 
ognized as an inseparable part of that framework. 

A true science of consciousness will deal with qualities rather than 
quantities, and will be based on shared experience rather than verifi- 
able measurements. The patterns of experience constituting the data 
of such a science cannot be quantified or analyzed into fundamental 
elements, and they will always be subjective to varying degrees. On the 
other hand, the conceptual models interconnecting the data must be 
logically consistent, like all scientific models, and may even include’ 
quantitative elements. Grof’s and Wilber’s maps of consciousness are 
excellent examples of this new kind of scientific approach. They are 
characteristic of a new psychology, a science that will quantify its state- 
ments whenever this method is appropriate, but will also be able to 
deal with qualities and values based on human experience. 


The new bootstrap, or systems, approach to psychology includes a 
conception of mental illness that is fully consistent with the general 
views of health and illness outlined in the previous chapter. Like all ill- 
ness, mental illness is seen as a multidimensional phenomenon involv- 
ing interdependent physical, psychological, and social aspects. When 
Freud developed psychoanalysis, the nervous disorders known as neu- 
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roses were central in his thinking, but since then the main attention of 
psychiatrists has shifted to the more serious disturbances named psy- 
choses, and especially to a broad category of severe mental disorders 
that have been designated, rather arbitrarily, as schizophrenia.* Unlike 
the neuroses, these mental illnesses go far beyond the psychodynamic 
level and cannot be fully understood unless the biosocial, existential, — 
and transpersonal domains of the psyche are taken into account. Such 
a multilevel approach is certainly needed, since half of all hospital beds 
available to mentally ill patients in the United States are occupied by 
people diagnosed as schizophrenics.*® 

Most current psychiatric treatments deal with the biomedical mech- 
anisms associated with a specific mental disorder and, in doing so, have 
been very successful in suppressing symptoms with psychoactive drugs. 
This approach has not helped psychiatrists understaod mental illness 
any better, nor has it allowed their patients to solve the underlying 
problems. In view of these shortcomings of the biomedical approach, 
over the past twenty-five years a number of psychiatrists and psycholo- 
gists have developed a systemic view of psychotic disorders that takes 
into account the multiple facets of mental illness; this view is both so- 
cial and existential. 

Failure to evaluate one’s perceptioh and experience of reality and to 
integrate them into a coherent world view seems to be central to seri- 
ous mental illness. In current psychiatric practice many people are 
diagnosed as psychotics, not on the basis of their behavior but rather 
on the basis of the content of their experiences. These experiences, typ- 
ically, are of a transpersonal nature and in sharp contradiction to all 
common sense and to the classical Western world view. However, 
many of them are well known to mystics, occur frequently in deep 
meditation, and can also be induced quite easily by various other 
methods. The new definition of what is normal and what is pethologi- 
cal is not based on the content and nature of one’s experiences, but 
rather on the way in which they are handled and on the degree to 
which a person is able to integrate these unusual experiences into his 
life. Research by humanistic and transpersonal psychologists has 
shown that the spontaneous occurrence of nonordinary experiences of 
reality is much higher than suspected in conventional psychiatry.” 
Harmonious integration of these experiences is therefore crucial to 


* From the Greek skhizein (“‘to split”) and phren (“mind”). 
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mental health, and sympathetic support and assistance in this process, 
based on an understanding of the full spectrum of human conscious- 
ness, will be of vital importance in dealing with many forms of mental 
illness. 

The inability of some people to integrate transpersonal experiences 
is often aggravated by a hostile environment. Immersed in a world of 
symbols and myth, they feel isolated and unable to communicate the 
nature of their experience. The fear of this isolation can be so over- 
- whelming that it causes a wave of existential panic, and it is this oe 
more than anything else which produces many of the signs of “ 
sanity.”*° The feeling of iSolation and the expectation of hostility a are 
further accentuated by psychiatric treatment, which often involves a 
degrading examination, stigmatizing diagnosis, and forced hospitaliza- 
tion, which completely invalidate the person as a human being. As a 
recent investigator of the psychological effects of mental institutions 
noted, “Neither anecdotal nor ‘hard’ data can convey the overwhelm- 
ing sense of powerlessness which invades the individual as he is con- 
tinually exposed to the depersonalization of the psychiatric hospital.””*! 

Among the experiences that psychotic people fail to integrate, those 
relating to their social environment seem to play a crucial role. Recent 
major advances in the understanding of schizophrenia have been based 
on the recognition that the disorder cannot be understood by focusing 
on individual patients, but has to be perceived in the context of their 
relations to other people. Numerous studies of families of schizophren- 
ics have shown that the person who is diagnosed as being psychotic is, 
almost without exception, part of a network wot extremely disturbed 
patterns of communication within the family.** The illness manifested 
in the “identified patient” is really a disorder of the entire family sys- 
tem. 

The central characteristic in the communication patterns of families 
of diagnosed schizophrenics was identified by Gregory Bateson as a 
“double bind” situation.*? Bateson found that the behavior labeled 
schizophrenic represents a special strategy which a person invents in 
order to live in an unlivable situation. Such a person finds himself fac- 
ing a situation within his family that seems to put him into an unten- 
able position, a situation in which he “can’t win,” no matter what he 
does. For example, the double bind may be set up for a child by con- 
tradictory verbal and nonverbal messages, either from one or from 
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both parents, with both kinds of messages implying punishment or 
threats to the child’s emotional security. When these situations occur 
repeatedly the double-bind structure may become a habitual expecta- 
tion in the child’s mental life, and this is likely to generate schizo- 
phrenic experiences and behavior. This does not mean that everybody 
becomes schizophrenic in such a situation. What exactly makes one 
person psychotic while another remains normal under the same exter- 
nal circumstances is a complex question, likely to involve biochemical 
and genetic factors that are not yet well understood. In particular the 
effects of nutrition on mental health need much further exploration. 

R. D. Laing has pointed out that the strategy designed by a so-called 
schizophrenic can often be recognized as an appropriate response to 
severe social stress, representing the person’s desperate efforts to main- 
tain his integrity in the face of paradoxical and contradictory pressures. 
Laing extends this observation to an eloquent critique of society as a 
whole, in which he sees the condition of alienation, of being asleep, 
unconscious, “out of one’s mind,” as the condition of the normal per- 
son.** Such “normally” alienated men and women are taken to be 
sane, says Laing, simply because they act more or less like anyone else, 
whereas other forms of alienation, which are out of step with the pre- 
vailing one, are labeled psychotic by the “normal” majority. Laing 
offers the following observation: 


A child born today in the United Kingdom stands a ten times greater 
chance of being admitted to a mental hospital than to a university . . . 
This can be taken as an indication that we are driving our children mad 
more effectively than we are genuinely educating them: Perhaps it is our 
way of educating them that is driving them mad.” 


Laing succinctly exposes the dual role of cultural factors in the de- 
velopment of mental illness. On the one hand, the culture generates 
much of the anxiety that leads to psychotic behavior, and on the other 
hand it sets up the norms for what is considered sane. In our culture 
the criteria used to define mental health—sense of identity, image, rec- 
ognition of time and space, perception of the environment, and so 
on—trequire that a person’s perceptions and views be compatible with 
the Cartesian-Newtonian framework. The Cartesian world view is not 
merely the principal frame of reference but is regarded as the only ac- 
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curate description of reality. This restrictive attitude is reflected in the 
tendency of mental health professionals to use rather rigid diagnostic 
systems. The dangers of such cultural conditioning are well illustrated 
by a recent experiment in which eight volunteers gained admission to 
various American mental institutions by saying they had been hearing 
voices.*© These pseudopatients found themselves irrevocably labeled as 
schizophrenics in spite‘of their subsequent normal behavior. Ironically, 
many of the other inmates soon recognized that the pseudopatients 
were normal, but the hospital personnel were unable to acknowledge 
their normal behavior once they had been diagnosed as psychotic. 

It would seem that the concept of mental health should include a 

harmonious integration of the Cartesian and the transpersonal modes 

of perception and experience. To perceive reality exclusively in the 
transpersonal mode is incompatible with adequate functioning and 
survival in the everyday world. To experience an incoherent mixture of 
both modes of perception without being able to integrate them is psy- 
chotic. But to be limited to the Cartesian mode of perception alone is 
also madness; it is the madness of our dominant culture. 

A person functioning exclusively in the Cartesian mode may be free 
from manifest symptoms but cannot be considered mentally healthy. 
Such individuals . typically lead ego-centered, competitive, goal- 
oriented lives. Overpreoccupied with their past and their future, they | 
tend to have a limited awareness of the present and thus a limited abil- 

i to derive satisfaction from ordinary activities in everyday life. They 
centrate on manipulating the external world and measure their liv- 
ing standard by the quantity of material possessions, while they be- 
‘come ever more alienated from their inner world and unable to appre- 
ciate the process of life. For people whose existence is dominated by 
this mode of experience no level of wealth, power, or fame will bring 
genuine satisfaction, and thus they become infused with a sense of 
meaninglessness, futility, and even absurdity that no amount of exter- 
nal success can dispel. 

The symptoms of this cultural madness are all-pervasive throughout 
our academic, corporate, and political institutions, with the nuclear 
arms race perhaps its most psychotic manifestation. The integration of 
the Cartesian mode of perception into a broader ecological and trans- 
personal perspective has now become an urgent task, to be carried out 
at all individual and social levels. Genuine mental health would in- 
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volve a balanced interplay of both modes of experience, a way of life in 
which one’s identification with the ego is playful and tentative rather 
than absolute and mandatory, while the concern with material possess- 
ions is pragmatic rather than obsessive. Such a way of being would be 
characterized by an affirmative attitude toward life, an emphasis on the 
present moment, and a deep awareness of the spiritual dimension of 
existence. Indeed, these attitudes and values have been emphasized 
throughout the ages by saints and sages who experienced reality in the 
transpersonal mode. It is well known that the experiences of these 
mystics are often strikingly similar to those of schizophrenics. Yet 
mystics are not insane, because they know how to integrate their trans- 
personal experiences with their ordinary modes of consciousness. In 
Laing’s profound metaphor, “Mystics and schizophrenics find them- 
selves in the same ocean, but the mystics swim whereas the schizo- 
phrenics drown.”*” 


The view of mental illness as a multidimensional phenomenon that 
may involve the entire spectrum of consciousness implies a corre- 
sponding multileveled approach to psychotherapy. By using the lan- 
guages of different schools—Freudian, Jungian, Reichian, Rogerian, 
Laingian, and others—to describe different facets of the psyche, psy- 
chotherapists should be able to integrate these schools into a coherent 
framework for interpreting the range of phenomena encountered in 
the therapeutic process. Therapists know that different clients will ex- 
hibit different symptoms which often require different terminologies. 
Jung, for example, wrote in his autobiography, “To my mind, in deal- 
ing with individuals, only individual understanding will do. We need a 
different language for every patient. In one analysis I can be heard 
talking the Adlerian dialect, in another the Freudian.”** Indeed, the 
same client often goes through different phases in the course of ther- 
apy, each characterized by different symptoms and a different sense of 
identity. When therapeutic work at one level of consciousness has re- 
sulted in improved integration, the person may find herself spontane- 
ously at another level. The new framework will make it much easier, in 
dealing with such cases, to apply a whole spectrum of therapies as the 
client moves through the spectrum of consciousness. 

At the ego or psychodynamic level, pathological symptoms seem to 
result from a breakdown of communication between various conscious 
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and unconscious facets of the psyche. The main goal of ego-level 
therapies is to integrate these facets, to heal the split between ego-con- 
sciousness and the unconscious, and thus to achieve a fuller sense of 
identity. To interpret the multitude of experiences at the psychody- 
namic level Freudian theory seems to be the ideal framework. It allows 
therapist and client to understand the manifestation of various psycho- 
sexual dynamics, regressions to childhood, the reliving of psychosexual 
traumas, and many other phenomena of a clearly autobiographical na- 
ture. However, the Freudian model is limited to the psychodynamic 
domain and proves inadequate when deeper existential and transper- 
sonal experiences emerge. Nor can it deal with the social origins of in- 
dividual problems, which are often crucial. The social context is em- 
phasized by a number of approaches that address themselves, in 
Wilber’s terminology, to the biosocial domain of consciousness. In so- 
cially oriented therapies the client’s problems and symptoms are seen 
as originating in the pattern of relationships between the individual 
and other people, and in interactions with social groups and institu- 
tions. Transactional analysis, family therapy, and various forms of 
group therapy, including those with explicit political orientations, use 
this approach. 

While the therapies operating at the ego level aim to expand the 
person’s sense of identity by integrating various unconscious facets of 
the psyche, those operating at the existential level go one step further. 
They deal with the integration of mind and body, and their aim is the 
self-actualization of the total human being. Therapeutic approaches of 
this kind are not psychotherapies in the strict sense of the term, since 
they often involve a combination of psychological and physical tech- 
niques. Examples include gestalt therapy, Reichian therapy, and the 
various bodywork therapies. Many of these involve powerful stimula- 
tions of the total organism, which often lead to profound experiences 
related to birth and death, the two outstanding existential phenomena. 
Grof’s perinatal matrices represent a comprehensive conceptual frame- 
work for interpreting existential experiences of this kind. 

At the transpersonal level, finally, the aim of the therapy is to help 
clients integrate their transpersonal experiences with their ordinary 
modes of consciousness in the process of inner growth and spiritual de- 
velopment. Conceptual models dealing with the transpersonal realm 
include Jung’s analytical psychology, Maslow’s psychology of being, 
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and Assagioli’s psychosynthesis. At the deep end of the transpersonal 
domain of consciousness, which Wilber calls the level.of Mind, the 
aims of transpersonal therapy merge with those of spiritual practice. 


The idea that the human organism has an inherent tendency to heal 
itself and to evolve is as central to psychotherapy as to any other ther- 
apy. In the systems approach the therapist aims, first, to initiate the 
healing process by helping the client get into a state in which the natu- 
ral healing forces become active. Contemporary schools of psychother- 
apy all seem to share this notion of a special healing state. Some call it 
a resonance phenomenon, others speak of energizing the organism, 
and most therapists agree that it is virtually impossible to describe ex- 
actly what happens in those crucial moments. Thus Laing: “The really 
decisive moments in psychotherapy, as every patient or therapist who 
has ever experienced them knows, are unpredictable, unique, unforget- 
table, always unrepeatable and often indescribable.” 

Mental illnesses often involve the spontaneous emergence of un- 
usual experiences. In such cases no special techniques are necessary to 
initiate the healing process, and the best therapeutic approach is to 
provide a sympathetic and supportive environment in which these ex- 
periences are allowed to unfold. This has been practiced very success- 
fully with schizophrenics in therapeutic communities, for example in 
England by Laing and in California by John Perry.*? Therapists who 
use such an approach have often remarked that the experiential drama 
that is part of the process of healing seems to unfold as an orderly se- 
quence of events that can be interpreted as a journey through the 
schizophrenic’s inner world. As Bateson described the situation: 


It would appear that once precipitated into psychosis the patient has a 
course to run. He is, as it were, embarked upon a voyage of discovery 
which is only completed by his return to the normal world, to which he 
comes back with insights different from those of the inhabitants who 
never embarked on such a voyage. Once begun, a schizophrenic episode 
would appear to have as definite a course as an initiation ceremony.”! 


It has often been pointed out that our current mental hospitals are 
quite inadequate to deal with psychotic journeys of this kind. What we 
need instead, according to Laing, is “an initiation ceremonial through 
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which the person will be guided with full social encouragement and 
sanction into inner space and time, by people who have been there and 
back again.” 

In many cases’of mental illness the resistance to change is so strong 
that it is necessary to use specific techniques to stimulate the orga- 
nism—some form of catalyst to induce the healing process. Such cata- 
lysts may be pharmacological, or they may be physical or psychological 
techniques; one of the most important catalysts will always be the per- 
sonality of the therapist. Once the therapeutic process has been ini- 
tiated, the therapist’s role is to facilitate the emerging experiences and 
help the client overcome resistances. The full unfolding of experiential 
patterns can be extremely dramatic and challenging for both client and 
therapist, but the originators of this experiential approach believe that 
one/should encourage and support the therapeutic process no matter 
what form and intensity it assumes. Their motivation to do so is based 
on the idea that the symptoms of mental illness represent frozen ele- 
ments of an experiential pattern that needs to be completed and fully 
integrated if the symptoms are to disappear. Rather than suppressing 
symptoms with psychoactive drugs, the new therapies activate and in- 
tensify them to bring about their full experience, conscious integration, 
and final resolution. 

A great many new therapeutic techniques have been developed to 
mobilize blocked energy and transform symptoms into experiences. In 
contrast to the traditional approaches, which were mostly limited to 
verbal interactions between therapist and client, the new therapies en- 
courage nonverbal expression and emphasize direct experience involy- 
ing the total organism. Hence they are often referred to as experiential 
therapies. The elemental nature and intensity of the experiential pat- 
terns underlying the manifest symptoms have convinced most practi- 
tioners of the new therapies that the chances of drastically influencing 
the psychosomatic system through verbal channels alone are quite re- 
mote, and thus great emphasis is placed on therapeutic approaches 
that combine psychological and physical techniques. — 

Many therapists believe that one of the most important events in 
psychotherapy is a certain resonance between the unconscious of the 
client and that of the therapist. Such a resonance will be most power- 
ful if both therapist and client are willing to drop their roles, masks, 
defenses, and any other barriers standing between them, so that the 


therapeutic encounter becomes, as Laing describes it, an “authentic 
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meeting between human beings.”°* Perhaps the first to perceive psy- 
chotherapy in such a way was Jung, who strongly emphasized the mu- 
tual influence between therapist and client and compared their rela- 
tionship to an alchemical symbiosis. More recently Carl Rogers 
afirmed the need to create a special supportive atmosphere to enhance 
the client’s experience and potential for self-actualization. Rogers sug- 
gested that the therapist should be with the client in a state of intense 
awareness, focusing fully on the client’s experience and deeply reflect- 
ing all verbal and nonverbal expressions from a position of empathy 
and unconditional positive regard. 

One of the most popular approaches among the new experiential 
therapies is the one developed by Fritz Perls, known as gestalt ther- 
apy? It shares with gestalt psychology the basic assumption that 
human beings do not perceive things as unrelated and isolated ele- 
ments but organize them during the perceptual process into meaning- 
ful wholes. Accordingly the orientation of gestalt therapy is explicitly 
holistic, emphasizing the tendency, inherent in all individuals, to inte- 
grate their experiences and to actualize themselves in harmony with 
their environment. Psychological symptoms represent blocked ele- 
ments of experience, and the aim of therapy is to facilitate the process 
of personal integration by helping the client complete the experiential 
gestalt. 

To unlock the client’s blocked experiences the gestalt therapist will 
direct attention toward various patterns of communication, both inter- 
personal and internal, with the aim of enhancing the client’s awareness 
of the detailed physical and emotional processes involved. This sharp- 
ening of awareness is meant to bring about the special state in which 
experiential patterns become fluid and the organism begins the process 
of self-healing and integration. The emphasis is not on interpreting 
problems, nor on dealing with past events, but on experiencing con- 
flicts and traumas in the present moment. Individual work is often 
done within the context of a group, and many gestalt therapists are 
combining psychological approaches with some form of bodywork. 
This multilevel approach seems to encourage profound existential and, 
occasionally, even transpersonal experiences. 

The most powerful way of activating experiences from all levels of 
the unconscious, and historically one of the oldest forms of experien- 
tial therapy, is the therapeutic use of psychedelics. The basic principles 
and practical aspects of psychedelic therapy have been set forth in 
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great detail by Stanislav Grof,® in view of possible future applications 
once the legal restrictions caused by widespread misuse of LSD are re- 
laxed. In addition, a number of neo-Reichian approaches can be used 
to energize the organism in similar ways through physical manipu- 
lations. | 

Grof himself, with his wife Christina, has integrated hyperventila- 
tion, evocative music, and bodywork into a therapeutic method that 
can induce surprisingly intense experiences after a relatively short pe- 
tiod of fast, deep breathing.” The basic principle is to encourage the 
client to concentrate on breathing and other physical processes within 
the body, and to turn off the intellectual analysis as much as possible 
while surrendering to sensations and emotions. In most instances 
breathing and music alone lead to successful resolution of the encoun- 
tered problems. Residual issues, if any, are handled by focused body- 
work, during which the therapist tries to’ facilitate experiences by am- 
plifying the manifest symptoms and sensations and helping to find 
appropriate modes pf expressing them—through sounds, movements, 
postures, or any other nonverbal ways. After experimenting with this 
method for a number of years, Grof is convinced that it represents one 
of the most promising approaches to psychotherapy and self-explora- 
tion. 

Another form of experiential therapy, which is essentially a neo- 
Reichian approach, is the primal therapy developed by Arthur Janov.*” 
It is based on the idea that neuroses are symbolic behavior patterns 
that represent the person’s defenses against excessive pain associated 
with childhood traumas. The purpose is to overcome the defenses and 
to work through the primal pains by experiencing them fully while re-’ 
living the memories of the events that caused them. The main method 
of inducing these experiences is the “primal scream,” an involuntary, 
deep, rattling sound that expresses in a conderised form the person’s re- 
action to past traumas. According to Janov, successive layers of 
blocked pain can gradually be eliminated in this way by repeated ses- 

. sions of primal screaming. 

Although Janov’s initial enthusiastic statements about the efficacy of 
his method have not withstood the test of time, primal therapy repre- 
sents an extremely powerful experiential approach. Unfortunately, 
Janov’s conceptual sytem is not broad enough to account for the trans- 
personal experiences his technique is likely to trigger. For this reason a 
number of primal therapists have recently dissociated themselves 


386 


JOURNEYS BEYOND SPACE AND TIME 


from Janov and formed alternative schools that continue to use Janov’s 
basic techniques while seeking a more open-minded theoretical frame- 
work. 


Modern psychotherapists have clearly gone far beyond the biomedi- 
cal model from which psychotherapy originally emerged. The thera- 
peutic process is no longer seen as a treatment of disease but as an ad- 
venture in self-exploration. The therapist does not play a dominant 
role but becomes the facilitator of a process in which the clieni is the 
chief protagonist and bears full responsibility. The therapist creates an 
environment conducive to self-exploration and acts as a guide while 
this process unfolds. To assume such a role psychotherapists need 
qualities very different from those required in conventional psychiatry. 
Medical training may be useful but is by no means sufficient, and even 
the knowledge of specific therapeutic techniques will not be critical 
since these can be acquired in a relatively short time. The essential at- 
tributes of a good psychotherapist will be such personal qualities as 
warmth and genuineness, the ability to listen and to show empathy, 
and willingness to participate in another person’s intense experiences. 
In addition the therapist’s own stage of self-actualization and experien- 
tial knowledge of the full spectrum of consciousness will be vital. 

The basic strategy of the new experiential psychotherapy requires 
that, to achieve the best therapeutic results, both therapist and client 
suspend as much as possible their conceptual frameworks, anticipa- 
tions, and expectations during the experiential process. Both should be 
open and adventurous, ready to follow the flow of experience with a. 
deep trust that the organism will find its own way to heal itself and 
evolve. Experience has shown that if the therapist is willing to encour- 
age and support such a healing journey without fully understanding it, 
and the client is open to venture into unknown territory, they will 
often be rewarded by extraordinary therapeutic achievements.°® After 
the experience is completed, they may try to analyze what happened if 
they feel inclined to do so, but they should be aware that such an anal- 
ysis and conceptualization, even though it may be intellectually stimu- 
lating, will have little therapeutic relevance. In general, therapists have 
observed that the more complete an experience, the less analysis and 
interpretation it will require. A complete experiential pattern, or ge- 
stalt, tends to be self-evident and self-validating to the person whose 
psyche produces it. Ideally, then, the conversation following a thera- 
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peutic session will have the form of a happy sharing instead of a pain- 
_ ful struggle to understand what happened. 

In venturing far into the existential and transpersonal domains of 
human consciousness, psychotherapists will have to be prepared to 
deal with experiences so unusual that they defy any attempt at rational 
explanation.’ Experiences of such an extraordinary nature are tela- 
tively rare, but even milder forms of existential and transpersonal expe- 
tience will present serious challenges to conventional conceptual 
frameworks of psychotherapists and their clients, and intellectual resis- 
tance to emerging experiences will tend to impede the healing process. 
Clinging to a mechanistic conception of reality, a linear notion of 
time, or a narrow concept of cause and effect may turn into a powerful 
mechanism of defense against the emergence of transpersonal experi- 
ences and thus interfere with the therapeutic process. As Grof has 
pointed out, the ultimate obstacle for experiential therapies is no 
longer of an emotional or physical nature, but takes the form of a cog- 
nitive barrier. The practitioners of experiential psychotherapies will 
therefore be much more successful if they are familiar with the new 
paradigm that is now emerging from modern physics, systems biology, 
and transpersonal psychology, so that they can offer their clients not 
only powerful stimulations of experience but also the corresponding 
cognitive expansion. 
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The systems view of life is an appropriate basis not only for the behav- 
ioral and the life sciences but also for the social sciences, and especially 
for economics. The application of systems concepts to describe eco- 
nomic processes and activities is particularly urgent because virtually 
all our current economic problems are systemic problems that can no 
longer be understood via Cartesian science. 

Conventional economists, whether neoclassical, Marxist, Keynesian, 
or post-Keynesian, generally lack an ecological perspective. Economists 
tend to dissociate the economy from the ecological fabric in which it is 
embedded, and to describe it in terms of simplistic and highly unrealis- 
tic theoretical models. Most of their basic concepts, narrowly defined 
and used without the pertinent ecological context, are no longer appro- 
priate for mapping economic activities in a fundamentally interdepen- 

dent world. ; ; 

‘The situation is further aggravated because most economists, in a 
misguided striving for scientific rigor, avoid explicitly acknowledging 
the value system on which their models are based and tacitly accept the 
highly imbalanced set of values that dominates our culture and is em- 
bodied in our social ‘institutions. These values have led to an overem- 
phasis on hard technology, wasteful consumption, and rapid exploita- 
tion of natural resources, all motivated by the persistent obsession 
with growth. Undifferentiated economic, technological, and institu- 
tional growth is still regarded by most economists as the sign of a 
“healthy” economy, although it is now causing ecological disasters, 
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widespread corporate crime, social disintegration, and an ever increas- 
ing likelihood of nuclear war. 

Paradoxically, economists are generally unable to adopt a dynamic 
view in spite of their insistence on growth. They tend to freeze the 
economy arbitrarily in its current institutional structure instead of see- 
ing it as a continually changing and evolving system, dependent on the 
changing ecological and social systems in which it is embedded. 
Today’s economic theories perpetuate past configurations of power 
and unequal distributions of wealth, both within national economies 
and between developed countries and the Third World. Giant corpo- 
tate institutions dominate the global and national scenes, their eco- 
nomic and political power permeating virtually every facet of public 
life, while some economists still seem to believe that Adam Smith’s 
free markets and perfect competition exist. Many corporate giants are 
now obsolete institutions that generate polluting and socially disrup- 
tive technologies and lock up capital, energy, and resources, unable to 
adapt their uses to the changing needs of our time. 

The systems approach to economics will make it possible to bring 
some order into the present conceptual chaos by giving economists the 
urgently needed ecological perspective. According to the systems view, 
the economy is a living system composed of human beings and social 
organizations in continual interaction with one another and with the 
surrounding ecosystems on which our lives depend. Like individual or- 
ganisms, ecosystems are self-organizing and self-regulating systems in 
which animals, plants, microorganisms, and inanimate substances are 
linked through a complex web of interdependencies involving the ex- 
change of matter and energy in continual cycles. Linear cause-and-ef- 
fect relationships exist only very rarely in these ecosystems, nor are lin- 
ear models very useful to describe the functional interdependencies of 
the embedded social and economic systems and their technologies. 
The recognition of the nonlinear nature of all systems dynamics is the 
very essence of ecological awareness, the essence of “systemic wis- 
dom,” as Bateson called it.! This kind of wisdom is characteristic of 
traditional, nonliterate cultures but has been sadly neglected in our 
overrational and mechanized society. 

Systemic wisdom is baséd on a profound respect for the wisdom of 
nature, which is totally consistent with the insights of modern ecology. 
Our natural environment consists of ecosystems inhabited by countless 
organisms which have coevolved over billions of years, continuously 
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using and recycling the same molecules of soil, water, and air. The or- 
ganizing principles of these ecosystems must be considered superior to 
those of human technologies based on recent inventions and, very 
often, on short-term linear projections. The respect for nature’s wis- 
dom is further supported by the insight that the dynamics of self-orga- 
nization in ecosystems is basically the same as in human organisms, 
which forces us to realize that our natural environment is not only alive 
but also mindful. The mindfulness of ecosystems, as opposed to many 
human institutions, manifests itself in the pervasive tendency to estab- 
lish cooperative relationships that facilitate the harmonious integration 
of systems components at all levels of organization. 

The nonlinear interconnectedness of living systems immediately 
suggests two important rules for the management of social and eco- 
nomic systems. First, there is an optimal size for every structure, orga- 
nization, and institution, and maximizing any single variable—profit, 
efficiency, or GNP, for example—will inevitably destroy the larger sys- 
tem. Second, the more an economy is based on the continual recycling 
of its natural resources, the more it is in harmony with the surrounding 
environment. Our planet is now so densely populated that virtually all 
economic systems are thoroughly interwoven and interdependent: 
today’s most important problems are global problems. The vital social » 
choices we face are no longer local—choices between more roads, 
schools, and hospitals—nor do they affect merely a small part of the 
population. They are choices between principles of self-organization— 
centralization or decentralization, capital-intensity or labor-intensity, 
hard technology or soft technology—that affect the survival of human- 
ity as a whole. 

In making these choices it will be useful to keep in mind that the 
dynamic interplay of complementary tendencies is another important 
characteristic of self-organizing systems. As E. F. Schumacher has 
noted, “the whole crux of economic life—and indeed of life in gen- 
eral—is that it constantly requires the living reconciliation of opposites 
which, in strict logic, are irreconcilable.”” The global interconnected- 
ness of our problems and the virtue of small-scale, decentralized enter- 
prises represent such a pair of complementary opposites. The need to 
balance the two has found eloquent expression in the slogan “Think 
globally—act locally!” 

A second insight facilitated by the systems approach is the realiza- 
tion that the dynamics of an economy, like that of any other living sys- 
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tem, is likely to be dominated by fluctuations. Indeed, several cyclical 
economic patterns with different periodicities have recently been ob- 
served and analyzed, in addition to the short-term oscillations that 
Keynes studied. Jay Forrester and his Systems Dynamics Group have 
identified ‘three distinct cycles: a five-to-seven-year cycle that is in- 
fluenced very little by changes in interest rates and other Keynesian 
manipulations but instead reflects the interaction between employ- 
ment and inventories; an eighteen-year cycle related to the investment 
process; and a fifty-year cycle, which, according to Forrester, has the 
strongest effect on the economy’s behavior but is of an entirely differ- 
ent nature, reflecting the evolution of technologies, such as railroads, 
automobiles, and computers.’ 

Another example of important economic fluctuations is the well- 
known cycle of growth and decay, the continual breaking down and 
building up of structures involving the recycling of all component 
parts. Hazel Henderson spells out the lesson to be drawn from this 
basic phenomenon of life: “Just as the decay of last year’s leaves pro- 
vides humus for new growth the following spring, some institutions 
must decline and decay so that their components of capital, land and 
human talents can be used to create new organizations.”* 

According to the systems view, an economy, like any living system, 
will be healthy if it is in a state of dynamic balance, characterized by 
continual fluctuations of its variables. To achieve and maintain such a 
healthy economic system it is crucial to preserve the ecological flexibil- 
ity of our natural environment as well as to create the social flexibility 
needed to adapt to environmental changes. To Bateson, “Social flexi- 
bility is a resource as precious as oil.”’ Furthermore, we will need 
much greater flexibility of ideas, because economic patterns keep 
changing and evolving and hence cannot be described adequately ex- 
cept in a conceptual framework ma itself is capable of change and 
evolution. 


To describe the economy appropriately within its social and ecologi- 
cal context, the basic concepts and variables of economic theories must 
be related to those used to describe social and ecological systems. This 
implies that the task of mapping the economy will require a multidis- 
ciplinary approach. It can no longer be left to economists alone, but . 
must be supplemented by insights from ecology, sociology, political 
science, anthropology, psychology, and other disciplines. Like health 
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care professionals, investigators of economic phenomena need to work 
in multidisciplinary teams, using different methods and perspectives 
and focusing on different systems levels to highlight different aspects 
and implications of economic activities. Such a multidisciplinary ap- 
proach to economic analyses is already visible in a number of recent 
books by noneconomists on subjects that formerly belonged exclu- 
sively to the domain of economics. Innovative contributions of this 
kind include those of Richard Barnet (political scientist), Barry Com- 
moner (biologist), Jay Forrester (systems analyst), Hazel Henderson 
(futurist), Frances Moore Lappé (sociologist), Amory Lovins (physi- 
cist), Howard Odum (engineer), and Theodore Roszak (historian), to 
name just a few. 

As Kenneth Boulding, Hazel Henderson, and several others have 
pointed out, the necessity of multidisciplinary approaches to our cur- 
rent economic problems calls for the end of economics as the predomi- 
nant basis of national policy. Economics is likely to remain an appro- 
priate discipline for accounting purposes and various analyses of 
micro-areas, but its methods are no longer adequate to examine ma- 
croeconomic processes. An important new role for economics will be 
that of estimating, as accurately as possible, the social and environ- 
mental costs of economic activities—in money, health, or safety—to 
internalize them within the accounts of private and public enterprises. 
Economists will be expected to identify the relationships between spe- 
cific activities in the private sectors of the economy and the social costs 
generated by these activities in the public sector. For example, the new 
way of accounting would involve assigning to tobacco companies a 
reasonable portion of the medical costs caused by cigarette smoking 
and to the distillers a corresponding portion of the social costs of alco- 
holism. Work on new economic models of this kind is now in progress 
and will lead, eventually, to a redefinition of the gross national product 
and other related concepts. In fact, Japanese economists have already 
begun to reformulate their GNP in terms of a new indicator in which 
social costs are deducted. 

Macroeconomic patterns will have to be studied within a framework 
based on the systems approach and using a new set of concepts and 
variables. One of the main errors in all current schools of economic 
thought is their insistence on using money as the only variable to mea- 
sure the efficiency of production and distribution processes. With this 
sole criterion economists neglect’ the important fact that most of the 
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world’s economic activities consist of informal, use-value production, 
exchange systems, and reciprocal arrangements of sharing goods and 
services, all of which occur outside the monetary economies.” As more 
and more of these activities—housework, child care, looking after the 
sick and the old—become monetized and institutionalized, the values 
that allow people to provide services to one another free of charge be- 
come distorted; social and cultural cohesion dissolves; and the econ- 
omy, not surprisingly, begins to suffer from “declining productivity.” 
This process is accelerated by the fact that the entire concept of money 
is becoming ever more abstract and detached from economic realities. 
While in today’s. global banking and financing system the units of 
money can be distorted almost at will by the power of large institu- 
tions, the widespread use of credit cards, electronic banking and funds 
transfer systems, and other tools of modern computer and communica- 
tions technology have added successive layers of complexity that make 
it almost impossible to use money as an accurate tracking system of ~ 
economic transactions in the real world.? . 

In the new conceptual framework, energy, so essential to all indus- 
trial processes, will be one of the most important variables for measur- 
ing economic activities. As industrial countries with similar standards 
of living show growing disparities in energy consumption, questions 
about their relative efficiencies in energy conversion are naturally being 
raised. Energy modeling, pioneered by the engineer and environmen- 
talist Howard Odum, is now pursued in many countries by imaginative 
scientists from various disciplines.'° In spite of many unresolved prob- 
lems and differences in methods, the mapping of flows of energy is rap- 
idly becoming a more reliable method for macroeconomic analyses 
than conventional monetary approaches. 

Measurement of the efficiency of production processes in terms of 
net energy, which is now being widely accepted, suggests entropy—a 
quantity related to the dissipation of energy'!—as another important 
variable for the analysis of economic phenomena. The entropy concept 
was introduced into economic theory by Nicholas Georgescu-Roegen, 
whose work has been described as the first comprehensive reformula- 
tion of economics since Marx and Keynes.!* According to Georgescu- 
Roegen, the dissipation of energy, as described by-the second law of - 
thermodynamics, is not only relevant to the performance of steam en- 
gines but also to the functioning of an economy. As the thermodyna- 
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mic efficiency of engines is limited by friction and other forms of en- 
ergy dissipation, so production processes in industrial societies will in- 
evitably generate social frictions and dissipate some of the economy’s 
energy and resources into unproductive activities. 

Henderson has pointed out that the dissipation of energy has 
reached such proportions in many of today’s advanced industrial socie- 
ties that: the costs of unproductive activities—maintaining complex 
technologies, managing large bureaucracies, mediating conflicts, con- 
trolling crime, protecting consumers and the environment, and so 
on—make up an ever increasing portion of the GNP and thus drive 
inflation to ever increasing heights. Henderson has coined the term 
“entropy state” for the stage of economic development in which the 
costs of bureaucratic coordination and maintenance exceed society‘s 
productive capabilities, and the whole system winds down of its own 
weight and complexity.’? To avoid such a grim future it will be neces- 
sary to judge economic activities and technologies not in terms of nar- 
rowly defined economic efficiency but in terms of thermodynamic efh- 
ciency, which will amount to a radical change of priorities. For 
example, an economic analysis in terms of energy and entropy makes it 
clear that our current military expenditures support the most energy- 
intensive and dissipative activities humans are capable of, as they con- 
vert large amounts of stored energy and materials directly into waste 
and destruction without fulfilling any basic human needs. 

Like the concepts of efficiency and the GNP, those of productivity 
and profit will have to be defined within a broad ecological context and 
related to the two basic variables of energy and entropy. However, in 
doing so it will be important to keep in mind that, although entropy is 
extremely useful as a variable for economic analyses, the framework of 
classical thermodynamics in which it originated is quite limited. Spe- 
cifically, it is not adequate to describe living, self-organizing systems— 
whether individual organisms, social systems, or ecosystems—for 
which Prigogine’s theory-provides a much more appropriate descrip- 
tion.!* Recent economic analyses in terms of entropy have sometimes 
erroneously regarded the second law of thermodynamics as an absolute 
law of nature,!> and should be modified to make them consistent with 
the new theory of self-organization. For example, the concept of tech- 
nological and organizational complexity will have to be refined and re- 
lated to the dynamic state of the system under consideration. Accord- 
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ing to Erich Jantsch, the complexity of a system is limited only if the 
system is rigid, inflexible, and isolated from its environment.'° Self-or- 
ganizing systems in continual interaction with their environment are 
capable of tremendously increasing their complexity by abandoning 
structural stability in favor of flexibility and open-ended evolution. 
Hence the efficiency of our technologies and social institutions will de- 
pend not only on their complexity but also on their flexibility and po- 
tential for change. 


When we adopt an ecological perspective and use the appropriate 
concepts to analyze economic processes, it becomes evident that our 
economy, our social institutions, and our natural environment are 
seriously out of balance. Our obsession with growth and expansion has 
led us to maximize too many variables for prolonged periods—GNP, 
profits, the size of cities and social institutions, and others—and the 
result has been a general loss of flexibility. As in individual organisms, 
such an imbalance and lack of flexibility can be described in terms of 
stress, and the various aspects of our crisis can be seen as multiple 
symptoms of this social and ecological stress. To restore a healthy bal- 

_ance we shall have to return those variables which have been over- 
strained to manageable levels. This will include, among many other 
measures, the decentralization of populations and industrial activities, 
the dismantling of large corporations and other social institutions, the 
redistribution of wealth, and the creation of flexible, resource-conserv- 
ing technologies. As in every self-organizing system, the restoration of 
balance and flexibility may often be achieved through self-transcen- 
dence—breaking through a state of instability or crisis to new forms of 
organization. 

Undifferentiated growth tends to go hand in hand with fragmenta- 
tion, confusion, and widespread breakdown of communication. The 

same phenomena are characteristic of cancer at the cellular level, and 

the term “cancerous growth” is very appropriate for the excessive 
growth of our cities, technologies, and social institutions. Because 
there is a continual interplay between individuals and their natural and 
social environment, the consequences of this cancerous growth are un- 
healthy for individual men and women, as well as for the economy and 
the ecosystem. The restoration of social and ecological balance will 
also cOhtribute to improving individual health. Roszak summed up the 


396 





THE PASSAGE TO THE SOLAR AGE 


interdependence between the well-being of the individual person and 
that of the planetary ecosystem: “The needs of the planet are the needs 
of the person ... the rights of the person are the rights of the 
planet.”!7 

The restoration of balance and flexibility in our economies, tech- 
nologies, and social institutions will be possible only if it goes hand in 
hand with a profound change of values. Contrary to conventional be- 
liefs, value systerns and ethics are not peripheral to science and tech- 
nology but constitute their very basis and driving force. Hence the shift 
to a balanced social and economic system will require a corresponding 
shift of values—from self-assertion and competition to cooperation 
and social justice, from expansion to conservation, from material ac- 
quisition to inner growth. Those who have begun to make this shift 
have discovered that it is not restrictive but, on the contrary, liberating 
and enriching. As Walter Weisskopf writes in his book Alienation and 
Economics, the crucial dimensions of scarcity in human life are not 
economic but existential.!® They are related to our needs for leisure 
and contemplation, peace of mind, love, community, and self-realiza- 
tion, which are all satisfied to much greater degrees by the new system 
of values. 

Because our current state of imbalance is largely a consequence of 
undifferentiated growth, the question of scale will play a central role in 
the reorganization of our economic and social structures. The criterion 
of scale has to be the comparison to human dimensions. What is too 
large, fast, or crowded in comparison to human dimensions is too big. 
People who have to deal with structures, organizations, or enterprises 
of such inhuman dimensions will invariably feel threatened, alienated, 
deprived of their individuality, and this will significantly affect the 
quality of their lives. The importance of scale is becoming ever more 
apparent even from the strictly economic point of view, as more and 
more large enterprises suffer from excessive centralization and the vul- 
nerabilities of complex, interlinked technologies. The heat wasted by 
big American power plants in the processes of generation and. trans- 
mission to the point of use would be more than enough to heat every 
house in the United States.!? Similarly, the rising costs of transporting 
goods across the country will soon make it possible for regional and 
local enterprises to compete again with national companies. At the 
same time the creation of small-scale, decentralized technologies will 
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be the only solution to the problem of excessive federal regulation, 
which has become one of the most troublesome consequences of un- 
differentiated growth. 

In the process of decentralization many of our obsolete, resource- 
intensive corporations will have to be allowed to undergo profound 
transformations and, in some cases, go out of business. And we shall 
need a new legal framework to clarify and redefine the nature of private 
enterprise and of corporate responsibility. In all these considerations 
the most important thing will be to achieve balance. Not everything 
needs to be decentralized. Some big systems, such as the telephone 
and other communication systems, must be maintained; others, like 
mass transit, need to grow. But all growth must be qualified, and a dy- 
namic balance must be maintained between growth and decline, so 
that the system as a whole remains flexible and open to change. 

Among the many examples of excessive growth, the growth of cities 
is one of the greatest threats to social and ecological balance, and 
deurbanization will therefore be a crucial aspect of the return to a 
more human scale. As Roszak has argued convincingly, the process of 
deurbanization is not something that needs to be enforced; it need 
only be allowed to happen.”? Several opinion polls have shown that 
only a small minority of city dwellers live in the city because they like 
it. The overwhelming majority would rather live in small towns, sub- 
urbs, or on farms, but cannot afford to do so. What we need, then, to 
curb the growth of cities, is to create the appropriate economic incen- 
tives, technologies, and programs of assistance that will allow’ people 
who wish to to make the transition from urban to rural life. 

Similar considerations apply to the decentralization of political 
power. During the second half of our century it has become increas- 
ingly apparent that the nation-state is no longer workable as an effec- 
tive unit of governance. It is too big for the problems of its local popu- 
lations and, at the same time, confined by concepts too narrow for the 
problems of global interdependence. Today’s highly centralized na- 
tional governments are able neither to act locally nor to think globally. 
Thus political decentralization and regional development have become 
urgent needs of all large countries. This decentralization of economic 
and political power will have to include a redistribution of production 
and wealth, to balance foods and populations within countries and be- 
tween the industrial nations and the Third World. Finally, at the 
planetary level, the recognition that we cannot “manage”’ the planet 
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but have to integrate ourselves harmoniously into its multiple self- 
organizing systems calls for a new planetary ethic and new forms of po- 
litical organization. 


To return to a more human scale will not mean a return to the past 
but, on the contrary, will require the development of ingenious new 
forms of technology and social organization. Much of our conven- 
tional, resource-intensive, and highly centralized technology is now 
obsolete. Nuclear power, gas-guzzling cars, petroleum-subsidized 
agriculture, computerized diagnostic tools, and many other high- 
technology enterprises are antiecological, inflationary, and unhealthy. 
Although these technologies often involve the latest discoveries in 
electronics, chemistry, and other fields of modern science, the context 
_in which they are developed and applied is that of the Cartesian con- 
ception of reality. They must be replaced by new forms of technology 
that incorporate ecological principles and are consistent with the new 
system of values. 

Many of these alternative technologies are already being developed. 
They tend to be-small-scale and decentralized, responsive to local con- 
ditions and designed to increase self-sufficiency, thus providing a maxi- 
mum degree of flexibility. They are often called “soft” technologies 
because their impact on the environment is greatly reduced by the use 
of renewable resources and constant recycling of materials. Solar en- 
ergy collectors, wind generators, organic farming, regional and local 
food production and processing, and recycling of waste products are 
examples of such soft technologies. Rather than being based on the 
principles and values of Cartesian science, they incorporate the princi- 
ples observed in natural ecosystems and thus reflect systemic wisdom. 
As Schumacher has observed, “Wisdom demands a new orientation of 
science and technology towards the organic, the gentle, the non-vio- 
lent, the elegant and beautiful.”*? Such a redirection of technology 
offers tremendous opportunities for human creativity, entrepreneur- 
ship, and initiative. The new technologies are by no means less sophis- 
ticated than the old ones, but their sophistication is of a different kind. 
To increase complexity simply by letting everything grow is not diffi- 
cult, but to recapture elegance and flexibility requires wisdom and 
creative insight. 

As our physical resources become scarcer, it is becoming evident 
that we should invest more in people—the only resource we have 


399 


THE NEW VISION OF REALITY 


plenty of. Indeed, ecological awareness makes it obvious that we have 
to conserve our physical resources and develop our human resources. 
In other words, ecological balance requires full employment. This is 
precisely what the new technologies facilitate. Being small-scale and 
decentralized, they tend to be labor-intensive and thus help to estab- 
lish an economic system that is noninflationary and environmentally 
benign. , 

The shift from hard to soft technologies is most urgently needed in 
the areas related to energy production. As emphasized in a previous 
chapter,”” the deepest roots of our current energy crisis lie in the pat- 
terns of wasteful production and consumption that have become char- 
acteristic of our society. To solve the crisis we do not need more en- 
ergy, which would only aggravate our problems, but profound changes . 
in our values, attitudes, and life styles. However, while we pursue this 
long-term goal we also need to shift our energy production from 
nonrenewable to renewable resources, and from hard to soft technolo- 
gies, to achieve ecological balance. The energy policies of most indus- 
trialized, countries reflect what Amory Lovins, physicist and energy 
consultant to numerous organizations, has called the “hard energy 
path,””’ in which energy is produced from nonrenewable resources— 
oil, natural gas, coal, and uranium—by means of highly centralized 
technologies that are rigidly programmed, and are uneconomical and 
unhealthy. Nuclear power is by far the most dangerous component of 
the hard energy path.”* At the same time it is rapidly becoming the 
most inefficient and uneconomical source of energy. A prominent util- 
ities investment adviser recently concluded a thorough investigation of 
the nuclear industry with the following devastating statement: “The 
conclusion that must be reached is that, from an economic standpoint 
alone, to rely upon nuclear fission as the primary source of our station- 
ary energy supplies will constitute economic lunacy on a scale unparal- 
leled in recorded history.” 

As the nuclear option is becoming ever more unrealistic and the 
heavy dependence of the industrialized countries on petroleum in- 
creases the risk of military confrontations, governments and represen- 
tatives of the energy industry are eagerly pursuing a number of alterna- 
tives. In doing so, however, they stil blindly stick to the obsolete 
principles of the hard energy path. Production of synthetic fuels from 
coal and oil shale, which has recently been vigorously promoted, in- 
volves yet another resource-intensive technology that is extremely 
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wasteful and causes large-scale environmental disturbances. Nuclear 
fusion is often talked about, but is far too uncertain to be an accept- 
able solution. Besides, it seems to be pursued by the nuclear industry 
mainly to produce plutonium, which would then be used in fission 
reactors.”° All these forms of energy production require massive capital 
investments and centralized power stations with complex technologies. 
They are inefficient and highly inflationary without creating significant 
numbers of jobs. Conservation measures and solar energy could gen- 
erate several times as many jobs as produced by the nuclear industry, 
while every new power station destroys about 4,000 net jobs.”” 

The only way out of the energy crisis is to follow a “soft energy 
path,” which, in Lovins’ thinking, has three main components: con- 
servation of energy by more efficient use, intelligent use of present 
nonrenewable energy sources as “‘bridging fuels” during the transition 
period, and rapid development of soft technologies for energy produc- 
tion from renewable sources. Such a threefold approach would not 
only be environmentally benign and ecologically balanced; it would 
also be the most efficient and cheapest energy policy. A recent Harvard 
Business School study has stated authoritatively that efficiency im- 
provements and soft technologies are the most economical of all avail- 
able energy sources, besides providing more and better jobs than any of 
the other options.”* The soft energy path should be embarked upon 
without further delay. Since the role of fossil fuels as a bridge to the 
new, renewable energy sources is a vital element of the necessary tran- 
sition, it will be crucial to start the transition process while we still 
have enough fossil fuels to guarantee a smooth passage. 

In the long run the greatest conservation of energy will be achieved 
by abandoning our present unhealthy and wasteful patterns of produc- 
_tion and consumption in favor of an ecologically harmonious way of 
life. But while this profound change takes place, enormous energy sav- 
ings can be accomplished by improving energy efficiency throughout 
the economy. This can be done right now by means of available tech- 
nologies, while maintaining our present levels of economic activity. In 
fact, conservation turns out to be our best short-term energy source, 
outstripping all conventional fuels combined. This is dramatically con- 
firmed by the observation that, during 1973-78, 95 percent of all new 
energy supplies in Europe came from more efficient use. Thus millions 
of individual conservation measures added up to supply almost twenty 
times as much energy as all other new sources combined, including the 
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entire European nuclear program. During the same time the United 
States, without trying very hard, obtained 72 percent of its new energy 
supplies from conservation measures—two and a half times as much as 
the energy from all other new sources.”” 

_ An important part of using energy more efficiently is to use the ap- 
propriate kind for each task, which means applying the type of energy 
that will allow that particular task to be carried out in the cheapest and 
most effective way. In the United States 58 percent of all energy needs 
are for heating and cobdling, 34 percent for liquid fuels to run vehicles, 
and only 8 percent for the special uses that require electricity. This 
electric energy is by far the most expensive, with electricity from a new 
power station costing about three times as much as the 1980 crude oil 
price set by the Organization of Petroleum Exporting Countries. Thus 
electricity is grossly wasteful for most of our energy needs, and since we 
already produce more of it than we can use appropriately, building 
more centralized power stations would vastly increase the inefliciency 
of the entire system. As Lovins says, “Arguing about what kind of new 
power station to build is like shopping for . . . antique furniture to burn 
in the furnace.”*? What we need is not more electricity but a greater 
variety of energy sources that can be matched more appropriately with 
our needs. 

Because we use more than half of our energy supply for heat, the 
greatest savings can be achieved by insulating our buildings more efh- 
ciently. It is now technically possible and highly cost effective to make 
buildings so heat-tight that they need virtually no space heating, even 
in cold climates, and many existing buildings can be brought to nearly 
that standard. A further important means of increasing energy efh- 
ciency is the so-called cogeneration of useful heat and electricity. A co- 
generator is a device which makes use of the heat that is inevitably 
produced in the generation of electricity instead of wastefully ejecting 
it into the environment. Any engine that produces motion by burning 
a fuel can also be used as a cogenerator. Installed in a building, it can 
efficiently operate the building’s heating and cooling systems while, at 
the same time, driving its electric appliances. In this way the energy 
contained in the fuel can be converted into useful forms with up to go 
percent efficiency, whereas conventional generation of electricity alone 
would use at most 30 to 40 percent of the fuel’s energy.*! Several re- 
cent studies have found that the combined effect of cogeneration and 
improved insulation, along with improved efficiencies in cars and ma- 
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chines, would result in energy savings of 30 to 40 percent without any 
changes in our standards of living and economic activities.” 


In the long run, we need an energy source that is renewable, eco- 
nomically efficient, and environmentally benign. Solar energy is the 
only kind of energy that satisfies all these criteria. The sun has been the 
planet’s main energy source for billions of years, and life in its myriad 
forms has become exquisitely adapted to solar energy during the long 
course of planetary evolution. All the energy we use, except for nuclear 
power, represents some form of stored solar energy. Whether we burn 
wood, coal, oil, or gas, we use energy originally radiated to the earth 
from the sun and converted into chemical form by photosynthesis. 
The wind pushing our sailboats and driving our windmills is a flow of 
air caused by the upward movement of other air masses heated by the 
sun. The falling water that drives our turbines is part of the ongoing 
water cycle sustained by solar radiation. Thus virtually all our energy 
sources supply us with solar energy of one form or another. Not all 
these forms of energy are renewable, however. In the current energy 
debate the term “solar energy” is used more specifically to refer to the 
forms of energy that come from inexhaustible or renewable sources. 
Solar energy in this sense is available in forms as varied as the planet 
itself.** In forested areas it is present as a solid fuel (wood); in agricul- 
tural areas it can be produced as a liquid or gaseous fuel (alcohol or 
methane produced from plant products), in mountainous regions as 
hydroelectric power, and in windy places as wind-generated electricity; 
in sunny areas it can be transformed into electricity by photovoltaic 
cells, and almost everywhere it can be collected as direct heat. 

Most of these forms of solar energy have been exploited by human 
societies throughout the ages by means of time-honored technologies. 
The U.S. Department of Energy likes to call solar energy an “exotic” 
new energy source, but in fact the solar transition does not require any 
major technological innovations. It simply involves the judicious inte- 
gration of long-known agricultural and technological processes into the 
activities of our modern society. Contrary to a widespread misconcep- 
tion, the problem of storing energy from these renewable sources has 
already been solved, and several studies have shown that the existing 
soft technologies are sufficient to meet all our long-term energy 
needs,** In fact, many of them are already being used successfully by 
solar-conscious communities. The most distinctive feature of these 
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technologies is their decentralized nature. Since the energy radiated 
from the sun is diffused across the entire planet, centralized solar 
power stations do not make sense. In fact, they are inherently uneco- 
nomical.*? The most efficient solar technologies involve small-scale de- 
vices, to be used by local communities, which generate a wide variety 
of jobs and are benign in their effects. As Barry Commoner reminds us, 
“When a pump fails in a solar device there is no need to call upon the 
President to visit the scene in order to calm the fear of catastrophe.” © 

One of the main arguments against solar energy is the claim that it 
is not economically competitive with conventional energy sources. 
This is not true. Certain forms of solar energy are competitive already; 
others can be within a few years. This can be shown even without 
questioning the narrow notion of economic competitiveness, which 
disregards most of the social costs generated by conventional energy 
production. One form of solar energy that can already be used with 
great advantage is solar heating. It can either be “passive,” with the 
building itself capturing and storing the heat, or “active,” as when 
special solar collectors are used. Energy from the sun can also be used 
to cool buildings during the summer. Solar heating and cooling sys- 
tems have been developed intensively over the past few years and now 
represent a vibrant and rapidly expanding industry, as documented in 
the Harvard Business School report: “Many people still assume that 
solar energy is something for the future, awaiting a technological 
' breakthrough. That assumption represents a great misunderstanding, 
for active and passive solar heating is a here-and-now alternative to 
conventional energy sources.” 

Another solar technology with tremendous potential is the local pro- 
duction of electricity by means of photovoltaic cells.** A photovoltaic* 
cell is a silent and motionless device that converts sunlight into elec- 
tricity. The principal raw material used for its manufacture is silicon, 
which is present abundantly in common sand, and the manufacturing 
processes are similar to those used by the semiconductor industry to 
build transistors and integrated circuits (“chips”). At present photo- 
voltaic cells are still too expensive for residential use, but so were tran- 
sistors at the beginning of their development. In fact the photovoltaic 
industry is now going through the same stages as the semiconductor in- 
dustry did two decades earlier. When the American space and military 


* The term “photovoltaic” refers to the fact that an electric voltage is generated 
when light falls on the cell. 
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programs needed lightweight electronic equipment, massive federal in- 
vestments led to a great reduction of production costs. This was the 
beginning of the industry that is now producing millions of low-cost 
transistor radios, pocket calculators, and digital watches. 

Similarly, photovoltaic cells were first used to provide electricity for 
orbiting space satellites and were very expensive at that time. Since 
then their costs have dropped sharply, although their market is still 
quite restricted, For them to become competitive with conventional 
electricity, a further reduction of costs to $500 per kilowatt—about 
one-tenth of their present price—will be necessary, and this could eas- 
ily be achieved with a substantial federal investment in photovoltaic 
technology. A recent study by the Federal Energy Administration esti- 
mated that the required price reduction to $500 per kilowatt would be 
achieved with a government.order of 152,000 kilowatts of photovoltaic 
cells, to be delivered over a five-year period, for a total price of less than 
half a billion dollars.*? This compares more than favorably with the 
two billion dollars of federal funds slated for the Clinch River nuclear 
breeder reactor, which has been estimated to produce electricity at a 
cost of $5,000 per kilowatt.*” Obviously a major investment of public 
funds in photovoltaic technology would launch a huge industry capa- 
ble of producing electricity in efficient and benign ways, to the great 
benefit of all consumers. Similar estimates have shown that the gen- 
eration of electricity from wind could be started almost at once, at eco- 
nomically competitive costs, if sufficient funds were invested in wind- 
mill-technology.”! 

These developments would bring about fundamental structural 
changes in the utility industry, since photovoltaics and wind genera- 
tors, like solar heating, are used most efficiently on site with no need 
for centralized power stations. The political power of the utility com- 
panies, reluctant to give up their monopoly in the production of elec- 
tricity, is today the major obstacle to the rapid development of the new 
solar technologies. 

Any realistic solar energy program will have to come up with enough 
liquid fuel to operate airplanes and at least some of our ground trans- 
port, and with liquid or gaseous fuel to be used for cogenerators where 
the local supply of solar energy is inadequate. The solar technology 
most readily available to obtain these fuels is also the oldest—the pro- 
duction of energy from biomass. The term “biomass” refers to the or- 
ganic matter produced by green plants, which represents stored solar 
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energy. This energy can not only be retrieved as heat by burning the 
material; it can also be converted into liquid or gaseous fuels by distill- 
ing alcohol from fermented grain or fruit or by capturing the methane 
that bacteria generate from manure, sewage, or garbage. Both these 
fuels can be used to run internal combustion engines without any pol- 
lution, and both can be produced by well-known and relatively simple 
methods. Alcohol production from biomass is most developed in Bra- 
zil, where all gasoline contains up to 20 percent alcohol; and simple 
methane generators, producing fuel from manure and sewage, have 
been built by the millions in India and China.*” 

Of all the solar technologies, the production of methane—a major 
component of natural gas—with the help of bacterial activity seems to 
come closest to the principles observed in natural ecosystems. It in- 

-volves the cooperation of other organisms—a characteristic aspect of 
all life—and can be used very effectively to recycle garbage, sewage, 
and underwater sludge, which are some of our major pollutants. The 
organic residue from methane production is an excellent fertilizer, ide- 
ally suited to replace at least part of our resource-consuming and pol- 
luting synthetic fertilizers. Like other forms of solar energy, biomass is 
widely dispersed and thus very appropriate for small-scale, local fuel 
production. 

Here we need to keep in mind that the production of liquid fuels 
from agricultural products will not sustain our transportation system at 
its present level. To do so would require massive alcohol \production 
from farms, which would be an irresponsible use of our soils because it 
would cause their rapid erosion, as Wes Jackson has argued emphati- 
cally. Although biomass is a renewable resource, the soil in which it 
grows is not. We can certainly expect significant alcohol production 
from biomass, including crops, but a massive alcohol fuel program de- 
signed to sustain present needs would deplete our soil at the same rate 
as we are now depleting our coal, oil, and other natural resources. The 
way out of this dilemma will be to thoroughly redesign our transporta- 
tion system, especially in the United States, together with many other 
aspects of our wasteful and resource-consuming life styles. This will 
not mean lowering our living standards. On the contrary, it will en- 
hance the quality of our lives. 

The authoritative studies of our energy options cited above show 
that the road to a solar future is open. Although significant technologi- 
cal advances are to be expected in several areas, we do not have to wait 
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for any technological breakthroughs to embark on this historic transi- 
tion. What we need most is accurate public information about the po- 
tential of solar energy, along with corresponding social and economic 
policies to facilitate the-passage to the solar age. Barry Commoner has 
outlined a detailed scenario for replacing most of the nonrenewable 
energy sources in the United States with solar energy within fifty 
years. '* His proposal does not assume any major technological innova- 
tions nor depend on any drastic measures of energy conservation. 
Either of these developments, both of which will almost certainly take 
place, would significantly shorten and ease the transition period. 

The key to Commoner’s sketch of the solar transition is the role of 
natural gas as the main bridging fuel. The basic idea is to expand the 
present production and distribution network-of natural gas, and then 
to gradually replace the natural gas with solar methane. To do so, 
methane-generating plants would be built wherever sufficient biomass 
is readily available—in the form of garbage and sewage in cities, of 
crops, manure, and agricultural residues in farming areas, of wood in 
forest areas and seaweed along the coasts, and so on. Like natural gas, 
solar methane could easily be stored as a fuel reserve to balance the 
natural variations of other solar energy sources, and it would also be 
used for cogeneration of heat and electricity to. conserve energy and re- 
duce environmental pollution. Cogenerators could easily be produced 
on a large scale by the auto industry, as Fiat has already begun to do in 
Italy. The transition from natural gas to solar methane could be so 
smooth that it would hardly be noticed. In fact, it is already under way 
in some parts of the United States, for example in Chicago. 

According to Commoner’s outline, which is of course only one of 
many possible plans, the initial phase of the transition would consist of 
installing natural gas-fired generators wherever possible and building 
more extended gas distribution systems to supply them. At the same 
time active and passive solar heating would expand, alcohol produced 
from waste and crops would begin to replace gasoline, and increasing 
amounts of solar methane, produced from biomass, would be added to 
the natural gas in the expanding pipeline system. Within several years 
the use of photovoltaic cells and wind generators would expand signifi- 
cantly, while the total production of solar energy would gradually in- 
crease, until it made up about 20 percent of the total energy budget 
after the first twenty-five years. At that stage, halfway through the 
transition period, solar energy and natural gas together would account 
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for slightly more than half the total United States energy budget, 
which would make it possible to completely eliminate dependence on 
nuclear power. During the second half of the transition, the produc- 
tion of oil and coal would gradually be reduced to zero and natural gas 
production would fall to about half its present rate. At that point the 
system would be about go percent solar. In subsequent years the 10 
percent contribution of natural gas could be eliminated, but it would 
be important to keep this energy source as a back-up fuel to compén- 
sate for irregularities due to unexpected fluctuations in climate. To 
carry out the entire transition, according to Commoner’s estimates, 
the United States would need a supply of natural gas equivalent to 
- about 250 billion barrels of oil over the fifty-year period, which repre- 
sents a quantity somewhere between 10 and 30 percent of the esti- 
mated reservoir of natural gas in the United States.” 

The main obstacles to the solar transition are not technical but po- 
litical. The shift from nonrenewable to renewable resources will force 
the oil companies to give up their dominant roles in the world econ- 
omy and to change their functions in fundamental ways. One solution, 
suggested by Commoner, would be to convert those companies that 
wished to remain in the oil and natural gas business into public utili- 
ties, while the major oil companies would be likely to invest their cash 
in more attractive enterprises, as many of them have already begun to 
do. Similar problems will arise in other industrial sectors as the solar 
transition generates clashes between social and private interests. The 
soft energy path would clearly be in the interest of the overwhelming 
majority of energy users, but a reasonably smooth passage to the solar 
age will be possible only if we are able, as a society, to put long-term 
social returns before short-term private gains. 


The transition to the solar age is really under way now, not merely in 
terms of new technologies but, in 2 broader sense, as a profound trans- 
formation of our entire society and culture. The shift from the mecha- 
nistic to the ecological paradigm is not something that will happen 
sometime in the future. It is happening right now in our sciences, in 
our individual and collective attitudes and values, and in our patterns 
of social organization. The new paradigm is better understood by indi- 
viduals and small communities than by large academic and social in- 
stitutions, which often tend to be locked into Cartesian thinking. To 
facilitate the cultural transformation, it will therefore be necessary to 
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restructure our system of information and education, so that the new 
knowledge can be presented and discussed appropriately. 

Much of this restructuring of information is already being done suc- 
cessfully by citizen movements and public-interest groups, and by nu- 
merous alternative networks. However, if the new ecological awareness 
is to become part of our collective consciousness, it will have to be 
transmitted, eventually, through the mass media. These are presently 
dominated by business, especially in the United States, and their con- 
tents are censored accordingly.*? The public’s right of access to the 
mass media will thus be an important aspect of the current social 
change. Once we succeed in reclaiming our mass media, we can then 
decide what needs to be communicated and how to use the media ef- 
fectively to build our future. This means that journalists, too, will 
change their thinking from fragmentary to holistic modes and develop 
a new professional ethic based on social’and ecological awareness. In- 
stead of concentrating on sensational presentations of aberrant, vio- 
lent, and destructive happenings, reporters and editors will have to an- 
alyze the complex social and cultural patterns that form the context of 
such events, as well as reporting the quiet, constructive, and integrative 
activities going on in our culture. That such a mature kind of journal- 
ism is not only socially beneficial but can also be good business is 
proven by the recent growth of alternative media that promote new 
values and life styles.* . 

An important part of the necessary restructuring of information will 
be the curtailing and reorganization of advertising. Since product ad- 
vertisements tend to obscure the social costs generated by the patterns 
of consumption they stimulate, it is vital that information provided by 
environmental and consumer groups be given “equal time.’”’ Moreover, 
legal restrictions on advertising resource-intensive, wasteful, and un- 
healthy products would be our most effective way of reducing inflation 
and moving toward ecologically harmonious ways of living. 

Finally, the restructuring of information and knowledge will involve 
a profound transformation of our system of education. Indeed, this 
transformation too is well on its way. It is not occurring in our aca- 
demic institutions so much as among the general population, in thou- 
sands of spontaneous adult-education efforts undertaken by the social 
movements that emerged during the 1960s and 1970s. In the United 
States many of these movements have shown their durability in spite 
of repeated predictions of their early demise, and the values and life 
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styles they promote are being adopted by ever increasing numbers of 
people. Although the movements sometimes fail to communicate and 
cooperate with one another, they all go in the same direction. In their 
concerns for social justice, ecological balance, self-realization, and spir- 
ituality, they emphasize different aspects of the gradually emerging 
new vision of reality.*® : 

The last decade saw a proliferation of citizen movements formed 
around social and environmental issues, following the pioneering ef- 
forts of Ralph Nader. In recent years there has been a broad conver- 
gence of these movements and a tendency to go beyond single issues to 
address fundamental systemic concerns. Many organizations have 
been particularly concerned with corporate accountability and with the . 
influence of large corporations on government policies. The political 
strength of these citizen movements is considerable, and opinion polls 
have shown that the overwhelming majority of the population consid- 
ers them a positive social force.*” Closely related to their efforts are the 
activities of a number of organizations referred to collectively as the 
ecology movement. These groups maintain information centers and 
publish newsletters on environmental protection, organic farming, re- 
cycling of waste, and other ecological concerns. Some also provide 
practical assistance in developing and applying soft technologies, and 
many of them belong to antinuclear alliances and coalitions. 

Citizen and consumer movements are also the sources of emerging 
countereconomies based on decentralized, cooperative, and ecologi- 
cally harmonious life styles, and involving the bartering of skills and 
home-produced goods and services. These alternative economies—also 
known as “informal,” “dual,” or “convivial’’ economies—cannot be 
centrally planned and installed but have to grow and develop organi- 
cally, which usually involves a great deal of pragmatic experimentation 
and requires considerable social and cultural flexibility. Interesting and . 
significant patterns of countereconomies have grown in this way in the 
United States, Canada, the United Kingdom, the Scandinavian coun- 
tries, the Netherlands, Japan, Australia, and New Zealand.” 

The new emphasis on dual economies is based on the realization 
that these informal, cooperative and nonmonetized sectors are pre- 
dominant in the world’s.economies, and that the institutionalized and 
monetized sectors grew out of them and rest upon them, rather than 
the reverse. This fact can be documented even in the industrialized 
countries, although the bias of economic statistics makes it almost im- 
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possible to carry out such an analysis.” It is clearly necessary for any 
modern society to have both formal and informal sectors in its econ- 
omy, but our overemphasis on money—dollars, yen, or rubles—to 
measure economic efficiency has created huge imbalances and is now 
threatening to destroy the informal sectors. To counteract this trend 
more and more people are now trying to drop out of the monetized 
economy, working only a few hours a week to earn a minimum of cash 
and adopting more communal, reciprocal, and cooperative ways of liv- 
ing to satisfy their other, nonmonetary needs. There has been a grow- 
ing interest in household economies based on use value rather than 
market value, and a significant rise in the numbers of self-employed 
people. Household economies are ideally suited to develop small-scale 
soft technologies and to practice the various crafts now being revived 
in many countries. All these activities enhance the autonomy and secu- 
tity of families, households, and neighborhoods, and improve social 
cohesion and stability. 

Another important contribution to the reorganization of economic 
patterns comes from worker-participation and self-management move- 
ments, which are active in Canada and several European countries. 
The first successful model of worker self-management was achieved in 
Yugoslavia and has since inspired similar developments in Sweden, 
Germany, and other Western European countries. In the United 
_ States and Japan, the idea that workers should participate in their own 
management is taking hold more slowly, owing to the different politi- 
cal traditions of these countries, but even there it is now beginning to 
be accepted.” Following the principle of thinking globally and acting 
locally, we now have the unique possibility of synthesizing and adapt- 
ing to our needs the strategies of creative communities around the 
world—from the Chinese model of self-reliant communal develop- 
ment and the traditional values and life styles of numerous commu- 
nities in the Third World to the Yugoslavian model of worker self- 
management and the informal economies that are now being devel- 
oped in the United States and many other countries. 


The new vision of reality is an ecological vision in a sense which goes 
far beyond the immediate concerns with environmental protection. ‘To 
emphasize this deeper meaning of ecology, philosophers and scientists 
have begun to make a distinction between “deep ecology” and “‘shal- 
low environmentalism.”®? Whereas shallow environmentalism is con- 
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cerned with more efficient control and management of the natural en- 
vironment for the benefit of “man,” the deep ecology movement rec- 
ognizes that ecological balance will require profound changes in our 
_ perception of the role of human beings in the planetary ecosystem. In 
short, it will require a new philosophical and religious basis. 

Deep ecology is supported by modern science, and in particular by 
the new systems approach, but it is rooted in a perception of reality 
that goes beyond the scientific framework to an intuitive awareness of 
the oneness of all life, the interdependence of its multiple manifesta- 
tions and its cycles of change and transformation. When the concept 
of the human spirit is understood in this sense,** as the mode of con- 
sciousness in which the individual feels connected to the cosmos as a 
whole, it becomes clear that ecological awareness is truly spiritual. In- 
deed, the idea of the individual being linked to the cosmos is expressed 
in the Latin root of the word religion, religare (“to bind strongly”), as 
well as in the Sanskrit yoga,which means union. 

The philosophical and spiritual framework of deep ecology is not 
something entirely new but has been set forth many times throughout 
human history. Among the great spiritual traditions Taoism offers one 
of the most profound and most beautiful expressions of ecological wis- 
dom,”’ emphasizing both the fundamental oneness and the dynamic 
nature of all natural and social phenomena. Thus Huai Nan Tzu: 
“Those who follow the natural order flow in the current of the Tao.”*© 

While such ecological principles were expounded by even earlier 
Taoist sages, a very similar philosophy of flow and change was being 
taught by Heraclitus in ancient Greece.*” Later, the Christian mystic 
Saint Francis had views and ethics that were profoundly ecological and 
presented a revolutionary challenge to the traditional Judeo-Christian 
view of “man” and nature. The wisdom of deep ecology is also ap- 
parent in many works of Western philosophy, including those of 
Baruch Spinoza and Martin Heidegger. It is found throughout Native 
American culture, and has been expressed by poets ranging from Walt 
Whitman to Gary Snyder. It has even been argued that the world’s 
greatest pieces of literature, such as Dante’s Divine Comedy, are 
structured according to the ecological principles observed in nature.”® 

The deep ecology movement, then, is not proposing an entirely new 
philosophy but is reviving an awareness which is part of our cultural 
heritage. What is new, perhaps, is the extension of the ecological vi- 
sion to the planetary level, supported by the powerful experience of the 
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astronauts and expressed in images like “spaceship Earth” and the 
“Whole Earth,” as well as the new maxim ‘“Think globally and act lo- 
cally.” This new awareness is being generated specifically by numerous 
individuals, groups, and networks, but a significant shift of values has 
also been observed in large sections of the general population, a shift 
from material consumption to voluntary simplicity, from economic 
and technological growth to inner growth and development. In 1976 a 
study by the Stanford Research Institute estimated that four to five 
million adult Americans ‘had drastically reduced their incomes and 
withdrawn from their former positions in the consumer economy in 
favor of a life style embracing the principle of voluntary simplicity.” 
SRI further estimated that another eight to ten million American 
adults lived according to some, but not all, of the tenets of the volun- 
tary simplicity approach—frugal consumption, ecological awareness, 
and concern with personal, inner growth. This value shift has since 
been confirmed by several opinion polls and has been widely discussed 
in the media. In other countries, such as Canada, the voluntary sim- 
plicity theme has emerged officially,” as it has in California in the 
speeches of Governor Jerry Brown. 

The shift from material growth to inner growth is being promoted 
by the human potential movement, the holistic health movement, the 
feminist movement, and various spiritual movements. While econo- 
mists have seen human needs in terms of material acquisitions and 
have postulated that these needs are in principle insatiable, humanistic 
psychologists have concentrated on the nonmaterial needs of self-actu- 
alization, altruism, and loving interpersonal relationships. In doing so 
they have outlined a radically different image of human nature, which 
transpersonal psychologists have extended by emphasizing the value of 
a direct, experiential understanding of oneness with the entire human 
family and the cosmos at large. At the same time the holistic health 
movement is pointing out the impact of the materialistic value system 
on our well-being and promoting healthy attitudes and living habits, 
together with a new conceptual basis and new practical approaches to 
health care. 

The forces promoting the new ideas about health and healing work 
both inside and outside the medical system. Physicians in the United 
States, Canada, and Europe are forming associations and holding con- 
ferences to discuss the merits of holistic medicine. As a result of these 
discussions doctors are trying to eliminate unnecessary surgery, diag- 
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nostic tests, and prescriptions, recognizing that this will be the most 
effective way to bring down health costs. Others are advocating restor- 
ing the integrity of the medical profession by getting their information 
about drugs from sources independent of the drug industry, for exam- 
ple by subscribing to independent medical newsletters and establishing 
closer links with pharmacists. — 

As to the organization of health care, there is now a strong trend to- 
ward decentralization and general practice, with a veritable renaissance 
of primary care in Europe and North America in the last few years. 
The emphasis on family practice has become much stronger in medi- 
cal schools, where a new generation of medical students realizes that 
primary health care, motivated by the prevention of ill health and an 
awareness of its environmental and social origins, not only brings 
greater human satisfaction but is also intellectually more challenging 
and more rewarding than the biomedical approach. At the same time 
there has been a revival of psychosomatic medicine, generated by rec- 
ognition of the crucial role of stress in the onset and development of 
disease, and numerous research projects are focusing on the interplay 
between mind and body in health and illness. 

With this growing interest in the broader context of health, non- 
medical health professionals and institutions have been able to im- 
prove their status and increase their influence. Nurses, who have long 
perceived the shortcomings of the biomedical approach, are expanding 
their role in health care and fighting for full recognition of their qualifi- 
cations as healers and health educators. They are also investigating var- 
ious unorthodox therapeutic techniques in an attempt to develop a 
truly holistic approach to primary care. Public health organizations 
committed to prevention and health education are growing and gain- 
ing recognition in medical circles. In addition, some governments are 
taking a new interest in disease prevention and health maintenance, 
and various government agencies are being set up to study the develop- 
ment of holistic health care. 

The most important force of all in this health care revolution is a 
strong grass-roots movement of individuals and newly formed organiza- 
tions dissatisfied with the existing system of medical care. They have 
embarked on an extensive exploration of alternative approaches, in- 
cluding promotion of healthy living habits, combined with recognition 
of personal responsibility for health and of the individual’s potential 
for self-healing; a strong interest in traditional healing arts from various 


414 


THE PASSAGE TO THE SOLAR AGE 


cultures that integrate physical and psychological approaches to 
health; and formation of holistic health care centers, many of them ex- 
perimenting with unorthodox and esoteric therapies. 


The shift to the value system that the holistic health movement, the 
human potential movement, and the ecology movement advocate is 
further supported by a number of spiritual movements that reempha- 
size the quest for meaning and the spiritual dimension of life. Some in- 
dividuals and organizations among these “New Age” movements have 
shown clear signs of exploitation, fraud, sexism, and excessive eco- 
nomic expansion, quite similar to those observed in the corporate 
world, but these aberrations are transitory manifestations of our cul- 
tural transformation and should not prevent us from appreciating the 
genuine nature of the current shift of values. As Roszak has pointed 
out, one must distinguish between the authenticity of people’s needs 
and the inadequacy of the approaches that may be offered to meet 
those needs.” 

The spiritual essence of the ecological vision seems to find its ideal 
expression in the feminist spirituality advocated by the women’s move- 
ment, as would be expected from the natural kinship between femi- 
nism and ecology, rooted in the age-old identification of woman and 
nature.” Feminist spirituality is based on awareness of the oneness of 
all living forms and of their cyclical rhythms of birth and death, thus 
reflecting an attitude toward life that is profoundly ecological. As nu- 
merous feminist authors have recently pointed out, the image of a fe- 
male deity seems to embody this kind of spirituality more accurately 
than that of a male god. Indeed, worship of the Goddess predates that 
of male deities in many cultures, including our own, and may also have 
been closely connected with the nature mysticism of the ancient 
Taoist tradition.” 

According to Beatrice Bruteau, different images of the Divine can be 
seen as reflecting different solutions to the fundamental metaphysical 
problem of “the One and the Many.”°* The male god typically rep- 
resents the One that can exist alone, independent and absolute, while 
the Many exist only by the will of God, dependent and relative. In 
human society such a situation is exemplified by the conventional fa- 
ther-child relationship. Fatherhood, as Bruteau points out, is character- 
ized by separation. The father is at no time physically united with the 
child, and the relationship tends to be one of confrontation and condi- 
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tional love. When this image of the father is applied to God, it natu- 
tally evokes the notions of obedience, loyalty, and faith, and often in- 
cludes some image of challenge, with subsequent reward or punish- 
ment. 

The image of the Goddess, on the other hand, according to Bruteau, 
represents a solution to the One/Many problem in terms of union and 
mutual embodiment, with the One manifest in the Many and the 
Many dwelling within the One. In such a relationship of union, which 
is not imposed or attained but is organically given, there is no sense of 
opposition between God and the world. Their relationship is charac- 
terized by harmony, warmth, and affection, rather than challenge and 
drama. Such an image is clearly maternal, reflecting the mother’s un- 
conditional love, mother and child being physically united and partici- 
pating in life together. 

With renaissance of the Goddess image, the feminist movement is 
also creating a new self-image for women, along with new modes of 
thinking and a new system of values. Thus feminist spirituality will 
have a profound influence not only on religion and philosophy but also 
on our social and political life. One of the most radical contributions 
men can make to developing our collective feminist awareness will be 
to get fully involved in raising our children from the moment of birth, 
so that they can grow up with the experience of the full human poten- 
tial inherent in women and men. John Lennon, always a step ahead of 
_ his time, did just that during the last five years of his life. 

While men will become more active as fathers, the full participation 
of women in all areas of public life, which will undoubtedly be 
achieved in the future, is bound to bring about far-reaching changes in 
our attitudes and behavior. Thus the feminist movement will continue 
to assert itself as one of the strongest cultural currents of our time. Its 
ultimate aim is nothing less than a thorough redefinition of human na- 
ture, which will have the most profound effect on the further evolution 
of our culture. 

Conventional stereotypic images of human nature are challenged 
today not only by the women’s movement but also by a great number 
of ethnic liberation movements in revolt against the oppression of mi- 
norities through ethnic prejudice and racism. Their protest is amplified 
by the struggles of several other kinds of minorities—homosexuals, old 
people, single parents, the physically handicapped, and many more— 
who have been stigmatized by rigidly assigned social roles and identi- 
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ties. The roots of these protests lie in the 1960s, the decade that saw 
the simultaneous emergence of several powerful social movements all 
of which began to question authority. While civil rights leaders de- 
manded that black citizens be included in the political process, the free 
speech movement demanded the same for students. At the same time 
the women’s movement questioned patriarchal authority, and hu- 
manistic psychologists undermined the authority of doctors and thera- 
pists. 

Today a similar questioning of authority is being initiated at the 
global level, as Third World countries challenge the conventional no- 
tion that they are “less developed” than the industrialized countries. 
An increasing number of their leaders now perceive the multifaceted 
crisis of the Northern Hemisphere with great clarity, and are resisting 
the industrialized world’s attempts to export its problems to the 
Southern Hemisphere. Some Third World leaders are discussing how 
the countries of the Southern Hemisphere might decouple themselves 
and develop their own indigenous technologies and economic patterns. 
Others have proposed shifting the definition of “development” from 
the development of industrial production and the distribution of mate- 
tial goods to the development of human beings.™ 


Because feminism is a major force in our cultural transformation, 
especially in North America and Europe, it is likely that the women’s 
movement will play a pivotal role in the coalescence of various social 
movements. Indeed, it may well become the catalyst that will allow the 
various movements to flow together during the 1980s. Today many of 
these movements still operate separately, without perceiving how their 
purposes interrelate, but several significant coalitions have recently 
begun to form. Not surprisingly, women are playing important roles in 
contacts among environmental groups, consumer groups, ethnic libera- 
tion movements, and feminist organizations. Helen Caldicott, who has 
helped to provide the antinuclear movement with a sound scientific 
basis, as well as a sense of urgency and compassion, and Hazel Hen- 
derson, who has lucidly analyzed the shortcomings of the Cartesian 
framework in current economic thinking, are examples of women in 
leading positions who are forging valuable coalitions. 

The new alliances and coalitions, which already interlink hundreds 
of groups and networks, aim to be nonhierarchical, nonbureaucratic, 
and nonviolent. Some of them function very effectively around the 
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world. An example of such a world-wide coalition is Amnesty Interna- 
tional’s great campaign for human rights. These new, effective organi- 
zations demonstrate how the world-wide implementation of vital func- 
tions, such as environmental protection or the fight for economic 
justice, can be achieved through the coordination of local and regional 
actions, based on agreed-upon global principles. The multiple net- 
works and coalitions have not yet asserted themselves decisively in the 
political arena, but as they continue to give substance to the new vision 
of reality, a critical mass of awareness will be reached that will allow 
them to coalesce into new political parties. The members of these par- 
ties, some of them already being formed in various countries, will in- 
clude environmentalists, consumer groups, feminists, ethnic minori- 
ties, and all those for whom the corporate economy is no longer 
working. Together they clearly represent a winning majority at a time 
when most voters are so disenchanted they do not even bother to par- 
ticipate in elections. By bringing this nonvoting population back into 
the electoral process the new coalitions should be able to turn the 
paradigm shift into political reality. 

Such predictions may seem rather idealistic, especially in view of the 
current political swing to the right in the United States and the cru- 
sades of Christian fundamentalists promoting medieval notions of real- 
ity. But when we look at the situation from a broad evolutionary per- 
spective, these phenomena become understandable as inevitable 
aspects of cultural transformation. In the regular pattern of rise, culmi- 
nation, decline, and disintegration, which seems to be characteristic of 
cultural evolution, the decline occurs when a culture has become too 
rigid—in its technologies, ideas, or social organization—to meet the 
challenge of changing conditions.®” This loss of flexibility is accompa- 
nied by a general loss of harmony, leading to the outbreak of social 
discord and disruption. During the process of decline and disintegra- 
tion the dominant social institutions are still imposing their outdated 
views but are gradually disintegrating, while new creative minorities 
face the new challenges with ingenuity and rising confidence. 

This process of cultural transformation, shown schematically in the 
diagram below, is what we are now observing in our society. The Dem- 
ocratic and Republican parties, as well as the traditional Right and 
Left in most European countries, the Chrysler Corporation, the Moral 
Majority, and most of our academic institutions are all part of the de- 
clining culture. They are in the process of disintegration. The social 
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_ 


present time 


Schematic depiction of the rising and declining cultures in the current pro- 
cess of cultural transformation. 


movements of the 1960s and 1970s represent the rising culture, which 
is now ready for the passage to the solar age. While the transformation 
is taking place, the declining culture refuses to change, clinging ever 
more rigidly to its outdated ideas; nor will the dominant social institu- 
tions hand over their leading roles to the new cultural forces. But they 
will inevitably go on to decline and disintegrate while the rising culture 
will continue to rise, and eventually will assume its leading role. As the 
turning point approaches, the realization that evolutionary changes of 
this magnitude cannot be prevented by short-term political activities 
provides our strongest hope for the future. 
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